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1. IJIAHUPYEMBIE PE3YJIbTATBI OB YUEHUSA
1.1. lean u 3aga4n JUCHUILIHHBI
eanb ocBoOeHHUS TUCHUILIHHBI:
(dhopMUpOBaHKE y CTYACHTOB OOIIEH MaTeMAaTHIECKON KYIbTYPHI, OBJIAJICHUE UMH OCHOBHBIMU
MaTeMaTHYEeCKUMH MMOHATUSIMHU, METOJIaMU PEIICHHS 3a7a4 cPOpMYITMPOBAaHHBIMU B paMKax JaHHOM
MPEeIMETHOM 00JIACTH, U YMEHUS IPUMEHSITh UX B MPOPECCHOHATBHON I TeILHOCTH.
3agauu QM CHUIINHEI.

- 3HAKOMCTBO CTYACHTOB C OCHOBHBIMHU aIreOpandecKUMU MOHITHSIMH M 3aKOHOMEPHOCTSIMH BBICIICH
anreopsl;
- (dopmupoBaHME y CTYACHTOB MPEACTABICHUNW O YHCIAX, MHOTOWICHAX OT OJHOM U HECKOJIbKHUX
HEU3BECTHBIX, OCHOBHBIX AIre0OpanvecKuX CTPYKTYpax;
- OCBOEHHE OCHOBHBIX MEJArOrHYeCKUX METOJI0B, BEIYMCIUTEIBHBIX CXEM U IPUEMOB;
- MPUBUTHE HABBIKOB IPUMEHEHUS aIre0OpanvecKoro anmapara npy M3y4eHUud JPYTuX pas/iesloB MaTeMaTHKH;
-3HaKOMCTBO CTYZICHTOB C OCHOBHBIMU MaTEMaTUYECKUMHU MOHATUSIMU U 3aKOHOMEPHOCTSIMHU;
-opMHpOBaHUE Y CTYJCHTOB IIPEICTABIICHUH 00 OCHOBHBIX IMIOHATHUSIX TEOPUH YUCENT,;
-OCBOCHHME OCHOBHBIX BBIYUCIUTEIIBHBIX CXEM U IIPUEMOB.

1.2. Iliianupyembie pe3yabTaThbl 00y4eHUst

B pesynbpTare 0CBOCHHS JAaHHON NUCHMIUIMHBI Y OOy4aromuxcs (pOpMUPYIOTCS CIEAyrOIIne
KOMIIETEHIINH:

YK-1. CnocobeH oCyHIecTBIATh IOUCK, KPUTHUECKUW aHamu3 M CHHTE3 HH(OpMAINH,
MIPUMEHATh CUCTEMHBIN MTOAXO0/ ISl PEIICHUS] IOCTABIECHHBIX 3a7a4

[TIK-1. CriocobGeH ocBanBaTh U UCIIOJIb30BATh TEOPETUYECKUE 3HAHUS M MPAKTUUECKUE YMEHUS
Y HaBBIKU B MPEIMETHOMN 00JIaCTH MPU PelIeHUH MPOPECCUOHANBHBIX 3a/1a4

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OGPA3OBATEJIBHON
MMPOI'PAMMBI

JucuumniuHa BXOOUT B o0sA3aTenbHyto yacTh bioka 1 «/lucuumiaunssl (MOLyau)» U sABIsSETCS
00s13aTeIbHON [Tl U3yUEHHUSI.

JUis ocBOEHHUS AUCHMILIUHBI «AnreOpa» CTYIAEHTbl HCIOJIb3YIOT 3HAHMS, YMEHHs, HaBBIKH,
MOJTlydeHHble U C(OPMHPOBAHHBIE B XOJ€ H3YyUEHHUs JUCLMUIUIMH: «MaTremMaTHYecKuil aHalu3y,
«DnemMeHTapHas MaTeMaTHUKay.

W3yuenune AUCHUIUIMHBL «Anrebpay siBisercss 0a30il i 1anbHENIIEro OCBOCHUS CTyIeHTaMU
muctuminHel  «Teopust uncen», «Teopus QyHKIMI JEHCTBUTENBHOTO mepeMeHHoro», «Teopus
(GyHKIMN KOMITJIEKCHOTO TepeMeHHoro», «Teopus rpagoBy.

3. OFBEM U COJEPXAHUE JJMCHUIIJIVUHBI
3.1. O0neM TUCHHUILIHHBI

[Tokazarens 06beMa AUCHUTIITMHBI Kos-Bo "acos
OO0BbeM TUCIMIUIMHBI B 3a4€THBIX CIUHUIAX 9
O0BeM OUCIHIIINHEI B Yacax 324
KonraktHas paboTa: 168,9
Jlexumm 72
[IpakTudeckue 3aHATHS 90
KoHTakTHBIEC Yackl Ha IPOMEKYTOUHYIO aTTECTAIIHIO: 6,9
DK3ameH 0,9
[penpK3aMeHAIIOHHAST KOHCYITbTaIIHs 6
CamocrostenbHas pabora 126
Kontposb 29,1




dopma MpOMEKYTOUHOM aTTecTalluu: 3K3aMeH B 1, 2, 3, ceMecTpax.

3.2. Conep:kaHue qTMCUHUILTHHBI

KoJs1-Bo uacos

HaumenoBanue pa3aesioB (TeM)IHCHUATIIAHbBI

Jleknuu

[IpakTun
yecKkHue
3aHATHSA

Tema 1. Matpuusl.

Matpuusl. Onepanyy HaJ HUMH: CJI0KEHUE MAaTPUL], yMHOKCHHE MAaTPUL] HA YHCJIA,
yMHOXkeHHe MaTpull. CBoiicTBa onepanuii Hax MaTpuaMu. KBagpaTHble MaTpHIIbL.
Ennnnunas marpuna. O6patHbie 1 oOpaTuMble MaTpullbl. TpaHCIIOHHPOBaHUE MaTPULI,
TPAaHCIIOHUPOBAHUE IPOU3BEICHMS MATPHIL.

(@]
[uny
o

Tema 2. Onpenenutenu

Onpenenurenu 2 u 3 nopsakoB. OnpeaenuTeNb KBaIpaTHON MaTpuUllbl. AJredpandeckue
TOTIOJTHEHUSI © MUHOPBI 3JIEMEHTOB MaTpullbl. TeopeMa o pa3yioxKeHUHU OMPEISTUTENS 110
hieMeHTaM CTpoku (ctonbua). CroiicTBa onpenenurens. Berarcnenue oOpaTHO MaTPHUIIbI
[pU IOMOIIM anreOpandyecKux AONoJHeHuH. PeleHne MaTpu4HbIX ypaBHEHUH.
BrrunciieHue onpeaennTenei.

Tema 3. CuicTeMbl TMHEHHBIX YPAaBHEHHI .

CucreMbl JINHENHBIX ypaBHEHUN. PelieHNs CUCTEM JIMHENHBIX ypaBHEHUN. DKBUBAJICHTHBIC
(paBHOCHJIBHBIE) CUCTEMbI ypaBHEHUN. OHOPOIHBIE U HEOJHOPOIHbBIE CUCTEMbI JTMHEHHBIX
YPaBHEHUM, CBOMCTBAa HX pelIEHUM. MaTpulpbl, CBSI3aHHBIE C CHUCTEMAMM JIMHEHHBIX
YpaBHEHMIA. DJIeMEHTAapHBIE MPEOOpa30BaHMs CUCTEM JIMHEHHBIX ypaBHEHHUH (MaTpUI).
Teopema 00 SKBUBAJIEHTHOCTH CHCTEM JIMHEWHBIX YpaBHEHUH, CBA3aHHBIX 3J€MEHTapHBIMU
npeoOpazoBanusaMu. CTyneHYaTble CHCTEMbl JIMHEHHBIX YpaBHEHMH (CTyneHYaTble
MaTpulbl). Teopema O 4YMcIEe pELIEHUH CUCTEM JIMHEHHBIX ypaBHeHui. Meton I'ayccal
pEIlIeHUs] CUCTEM JIMHEHHBIX ypaBHEHMM, IJIaBHbIE M CBOOOJIHbIE HeW3BeCcTHbIE. BekTopa-
CTPOKM W BEKTOPa-CTOJOIbI CHCTEMBbl JIMHEHHBIX ypaBHEHUH. PaHT cucTeMbl JMHEHHBIX
ypaBHeHUH. CTpoueuHbIi M CTONOLOBBIM paHrW MaTpulbl. Panr Marpuusl. MatpuuHas
3alMCch U MaTPUYHOE PELICHUE CUCTEMBI JIMHEWHBIX ypaBHeHui. Kpurepuit Kponekepa —
Kanemn. [IpaBuno Kpamepa penenns CUCTEMBbI IMHEWHBIX YPABHEHUN.

Tema 4. OcHoBHBbIe anredpanueckue cTpykTypsl. I'pynmnsl. Konbia [oms.

[Tonstue  anreOpamueckoi  cTpykTypbl.  [loHsTHe  Tpymmbl.  AJJWTUBHAsS WU
MyJIbTUIUIMKATUBHAA TepMmuHoiorun. Ilpumepsr rpynn. I[lonstue xkonbua. IIpumepsr
kosnen.Konbo nensix uucen. [lonarue nons. Ilpumepst noneit. Ywucnoeie noss. Ilone
KOMIIJICKCHBIX YHCEI.

Tema 5. BekTopHOE IPOCTPAHCTBO, €0 JTUHEWHBIE IPe0Opa30BaHUs

ApudmeTrnueckoe BEKTOPHOE MpOCTpaHCcTBO. KoHeuHOMEpHOE BEKTOPHOE MPOCTPAHCTBO
HaJ [POU3BOJIBHBIM IIOJIEM, €0 MPOCTEHIINE CBOMICTBA, MpUMephl. basuc u pa3mepHOCTb
KOHEYHOMEPHOI'0 BEKTOPHOI'O MpOCTpaHCTBa. Marpuina mnepexona oT 0Oa3uca k 0asucy.
CBsI3b MEXAy KOOpAMHATHBIMU CTPOKaMHM BEKTOpa B pa3NUYHbIX Oazucax. JIuHeiiHoe
0TOOpa)XeHHE BEKTOPHBIX IPOCTPAHCTB, €ro cBoicTBa. I[IpeoOpa3zoBaHme KOOpAMHAT.
Martpuiia nepexoaa OT oJHOro 0azuca BEKTOPHOIO MPOCTPAHCTBA K JApyromy. JIMHeHHbIN
orepaTop B BEKTOPHOM IPOCTPAHCTBE M €ro MaTpHlla, U3MEHEHUE €€ MpH Iepexoje K
npyromy 0aszucy. Onepanuu Hajl TUHEHHBIMU oniepatopamiu. JInHeitHas anreOpa HaJl OJIeM.
O6pa3z u sapo, panr u JgedekT auHenHoro omneparopa. CoOOCTBEHHBIE 3HAYCHHS U

COOCTBEHHBIC BCKTOPBbI JIMHENHOTr 0 orcparopa. XapaKTCpI/ICTI/I‘-ICCKOC YpaBHCHUC JIMHEHHOT O
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oneparopa. [IpuBeneHre MaTpuLbl JIMHEWHOTO OIlepaTopa K JUaroHaJlbHOMY BUAY.

Tema 6. Teopusi MHOTOWJIEHOB OT OJTHOW MTEPEMEHHOM.

[TocTpoeHune KoJiblla MHOTOYJIEHOB OT OJHOM NepeMeHHOoM Haj nojieM. CTerneHb
MHOTOUJIeHa. Teopus IeTUMOCTH B KOJIbIIE MHOTOWIECHOB OT OJTHOM MEepeMEeHHOI Hal
nosieM. TeopeMa o ieneHnu ¢ ocTaTkoM. [leneHre MHOrousIeHa Ha ABYYWIEH X-8 U KOPHH
mHorouneHa. Teopema besy. Kpatasie kopau. Hanbombiiee BO3MOXHOE YHUCIO KOPHEH
MHOTOUYJIeHa. Anredpandeckoe U GYHKIIMOHAILHOE PABEHCTBO MHOTOWIEHOB. HanOompmii
0OIIMil TeuTeTh MHOTOWICHOB HaJl mosieM. AnroputM Eknmna. Hanmenbiee obrmiee
KpaTHOE MHOTO4YJIeHOB. HenmpuBogumble U MPUBOAUMBIE HAJl TIOJIEM MHOTOUJICHBI, HX
cBoiicTBa. Pa3noxkeHrne MHOrouUsIeHa B IPOU3BEACHNE HOPMUPOBAHHBIX HEMPUBOIMMBIX
MHO>KUTEJIEH U ero eIMHCTBeHHOCTh. KanoHnveckasi popma 3auci MHOTOUJICHOB.

12

10

Tema 7. Paciunpenus nomiei.

[Ipocroe 1 cocraBHOE pacuIMpeHue nois. AnreOpanueckue U TPaHCLUEHACHTHBIE 3JIEMEHTBI
HaJ 1osieM. MUHUMabHBIM MHOTOWIEH alireOpandeckoro Haj rnosieM snieMenTta. CTpoeHue
POCTOTO aIredpanyeckoro pacmmpeHus nojsi. CynecTBoOBaHHEe KOPHS MHOTOUJICHA.

10

Tema 8. Teoprst MHOTO4JIEHOB OT HECKOJIBKUX IIEPEMEHHBIX.

[locTpoeHue Kojblia MHOTOWIEHOB OT N repeMeHHbIX. CTerneHb MHOrouIeHa OT N
nepeMeHHbIX. OTHOPOHBIE MHOTOWIEHBIL. JIekcuKorpadguueckoe yrnopsaodeHrue YWICHOB
MHOTrO4JIeHA. BBICIINI WIEH NIPOU3BEIEeHUS ABYX MHOIOWICHOB. CUMMETpHUYECKUE
MHOT'OYJIEHBI. JJIEMEHTAapHbIE CUMMETPUYECKUE MHOTOWIEHBI. OCHOBHAs TEOpEMa O
CUMMETPUYECKMX MHOT'OYJICHAX U CJIEJCTBUE U3 HEE.

10

10

Tema 9. MHoOrouIeHbI HaJl YMCIOBBIMU TTOJIIMU. OCHOBHAs TeopeMa ajareOphl.
AnreOpandeckasi 3aMKHYTOCTb ITOJISI KOMITJICKCHBIX Yrcel. MHUMBIC KOPHH MHOTOWICHOB C
NeHCTBUTEILHBIMU Kod(duieHTamMu. ParimoHanbHbIe KOPHU IIETOYUCICHHBIX
MHOTOWICHOB. HernpuBoauMble Ha/I 1OJIEM pallMOHATBHBIX Ynce] MHOTOwWIeHbI. KpuTtepuii
OH3eHIITeHA.

10

Hroro

72

90

YYEBHO-METOAUYECKOE

OBECHEYEHHUE CAMOCTOSTEJbHOUPABOTHI

OBYYAIOIIIUXCHA
Tembl st [I3yyaembie BOPOCHI Kon- |[@opmbl Metonnueckoe  |[Dopm
CaMOCTOSIT BO CaMOCTOSATEIILH [0OecTIeYeHHe bl
€JIBHOTO 4acoB [0i paboTHI OTYET
3Y4CHHUS HOCTH
Tema 1.  |l. CBoiicTBa onepauuii Hax| / N3yuenue Pexomennyemas [[Ipakrunyec
Matpuubl MaTpuLamMu. Hay4yHO- HayyHO- [KH€
2. TpancrioHupOBaHuE METOIMYECKO | METOOMYEeCKas  (3a/laHus,
MPOU3BENCHUS MATPULI. 51 JIATEPATYPA, ONpPOCE,
autepatypsl | cetb UnTepHer —OKJIAMbI
Tema 2. |l. CBoiicTBa 7 N3yuenue Pexomennyemas [[Ipakrnyec
Omnpenenuronpenenurenei. Hay4HO- HAay4HO- [KHE
e 2. Teopema 06 METOJIMYECKO | METOAMYECKas  (adaHMs,
anredpanvyeckoM i IuTepaTypa, OTPOCHI,
JIOTIOJTHEHNH DJIEMEHTA. autepaTypel | ceth MHTepHeT —ROKJIAIBI
Tewma 3. CaoiicTBa penieHui 7 N3yuenune Pexomennyemas |[Ipaktuyec
CucrteMbl | OTHOPOJIHBIX H HAy4YHO- Hay4yHO- [KH€
JIMHENHBI | HEOJTHOPOJHBIX CUCTEM METOOAUYECKO | METOAMYECKas  (3a/laHus,
X JUHEWHBIX YPaBHEHUH. i JauTeparypa, OTPOCHI,
ypaBHEHU auTepatypsl | cetb MaTepHer HOKIAIbI
"




bIX.

n CJIICACTBUEC U3

HECC.

Tema 4. |l. JlokazareiabCTBO N3yuenue Pexomennyemas |[Ipaktrnyec
OCHOBHBI |CBOWCTB I'pYTIIHI. Hay4yHO- Hay4yHO- [KH€
€ 2. Jloka3aTeabCTBO METOIUYECKO | METOAHYECCKAas 3alaHuA,
anredbpau  |CBOWCTB KOJIbLIA. 51 JImTeparypa, OIIPOCHI,
YECKHE 3. oka3arenbCcTBO autepatypsl | ceth MuTeprer AOKIAIbI
CTPYKTYp | CBOMCTB IOJI.
bl
Tema S. 1. Cesazs HOJl 1 HOK N3yuenue Pexomennyemast | I[Ipaktrueck
JlenuMoc  [uenbIX YnCel. Hay4HO- Hay4HO- | HC 3aJaHusl,
Tb B 2. BzaumHo- METOINYECKO | METOANYECKAS OIIPOCBI,
KOJIbLIE IIPOCTBIE YHUCIIA 51 JIuTeparypa, AOKJIa/ibl
LEJIBIX autepatypsl | cetb UHTEpHET
qucell.
Tema 6. JlokasarenbCcTBO N3yuenue Pexomennyemast | I[Ipaktnueck
[Tone CBOWCTB Hay4YHO- Hay4yHO- | M€ 3aJaHud,
KOMIUIEKC | OIlepauuii Haj METOJAMYECKO | METOJUYECKas OIIPOCHI,
HBIX KOMILIEKCHBIMH 17} auTeparypa, AOKJIa/bl
qucel. qucllaMu B autepatypsl | cetb UHTEepHeT
TPUTOHOMETPHUY
eckoit hopme.

Tema 7. 1. Anrebpanyeckoe u N3yuenue Pexomenayemas |[Ipaktuyec
Teopus  |pyHKIMOHANBHOE Hay4HO- Hay4yHO- [KH€
MHOI'OWIE [PaBEHCTBO MHOT'OYJICHOB. METOAUYECKO | METoauYecKass  [3aldaHusd,
HOB OT 2. Csoiictea HO/I. %1 auTeparypa, OIPOCHI,
OJTHOM 3. CgoiictBa HOK. autepatypel | cetb UnTepuer — OKIABI
MepeMEHH
ol

Tema 8. 1. CTpoeHue nmpocToro N3yuenue Pexomennyemas |[Ipaktuyec

Pacmvpenu pacuipeHus nos. Hay4yHO- Hay4yHO- [KH€

1 TIOJICH. 2. METOIMYECKO | METOOMYEeCKas  [3allaHus,

CymecTBoBanue 51 JIaTeparypa, OIIPOCHI,
KOpHS auTepaTypsl | cetb MHTepHer —ROKJIAIBI
MHOTOYJICHA.
Tema 9. XapakTepuctuy N3yuenue Pexomennyemas [[Ipaktnyec
BekTopHO | eckoe Hay4YHO- HAay4YHO- [KHMC
e ypaBHEHHE METOOUYECKO | METOAMYECKas  [3alaHusd,
MIPOCTPaH | JIMHEWHOTO 51 JATeparypa, OIIPOCHI,
CTBO, €r0 | Omeparopa. autepatypel | ceTb UHTepHer — OKIABI
JINHEHBIE
npeobOpas
OBaHMsL.
Tema 10. |1. Bercmit unen N3yuenune Pexomennyemas [[Ipaxktuuec
Teopuss  [mpou3BeneHUs IBYX Hay4HO- Hay4yHO- [KH€
MHOI'OYJIE [MHOTI'OYJICHOB. METOAUYECKO | METoauYecKas  [3adaHusd,
HOB OT 2.0OcHOBHas 51 IuTeparypa, OIPOCHI,
HECKOJIBK | TEOpEMA O mutepatrypel | ceThb UnaTepHer — OKIABI
ux CUMMETPUYECKU
MIEPEMEHH | X MHOTOYJIEHAX




Tema 11. |(1.MccnenoBanue N3yuenue Pexomennyemas |[Ipaktrnyec
MHoroun |ypaBHEHM TpeTber U Hay4YHO- HAay4YyHO- [KMC
€HBI HaJ  |CTCIICHU HaJ IOJIEM METOIUYECKO | METOAHYECCKAas 3alaHuA,
YUCJIOBBl  [KOMILIEKCHBIX YHCEIN. 51 JIATEpaTypa, OIpPOCE,
MU 2. [IponsBoHas autepatypsl | ceth MuTeprer AOKIAIbI
noyissMu.  3.MHorousneHa. KpaTHsie
HEIPUBOIUMBIE
MHOHUTEIN MHOTO4JICHOB,
WX OTJEJICHUE.
4Kpurepuit
HEMPUBOIUMOCTH
Oli3eHIITeIHA.
5. YcaoBus
pa3petuMoCTi
ypaBHEHUS
TpeTben
CTEIICHU B
KBaJIpaTHBIX
paguKanax.
Tema 12. | Onucanue N3yuenue Pexomennyemas |[Ipaktuyec
Anropur | anroputrma, €ro Hay4HO- Hay4HO- [KHC
M MIPUIJIOKEHUS B METOIUYECKO | METOAHYECCKAs 3alaHusd,
EBximpa | KpUITOJNIOIHUH, 51 auTeparypa, OIIPOCHI,
pereHnn auteparypel | ceThb UHTepHer —LOKIAIbI
0 aHTOBBIX
YpaBHEHUH,
meroze Itypma
Tema 13. |Onpenenenue, nenas 4acTb N3yuenue Pexomennyemas [[Ipaktuuecku
Teopetux 1 gpoOHast YaCTh YUCIA, Hay4HO- Hay4HO- (€ 3aJIaHus,
o- MYJIbTUIIMKATUBHBIE METOJUYECKO | METOJMYECKAs  OIPOCH,
YHCIIOBBIE |(PYHKIIMU 51 JIuTeparypa, ITOKJIa bl
byHKIIMHN auTeparypel | cetb MHTEpHET
Tema 14. | [loctpoenue N3yuenune Pexomennyemas [[Ipaxktuuec
Konsno KOJIbLIa KJIACCOB Hay4HO- Hay4yHO- [KH€
KJ1aCCOB BBIYETOB, I10JIE METOAUYECKO | METOAMYECKas  [3aJdaHMsd,
BBIUCTOB BBIYETOB, 71 JIMTeparypa, OIIPOCHI,
XapaKTepUCTHKA mutepatypel | ceThb UnTepuer — LOKIABI
nosis. Pemenue
yYpaBHEHUH B
oJIe.
Tema 15. | Ompenenenue, N3yuenue Pexomennyemas [[Ipaktnyec
Henpepel | moaxopsimue Hay4HO- Hay4HO- [KH€
BHBIC poowu, METOJIUYECKO | METOAMYECKass  [3alaHus,
npodu CBOICTBA 51 jquareparypa, OIIPOCHL,
HEMpPEPBHIBHBIX autepatypel | ceTb UnTepHer — LOKIAIbI
pobei,
IIPUMEHEHHE
HENPEPBIBHBIX
apoOeit




Tema 16. | Ompenenenue, 7 N3yuenne Pexomennyemas [[Ipaktuuecku
Cuctemsl | mepeBoj U3 Hay4yHO- Hay4yHO- (€ 3aJaHMs,
CUUCIIEHU | OJHOM CHCTEMBI METOAMYECKO | METOAMYECKAs  OMpOCHI,
a1 B JIPYI'YIO, 51 JIuTeparypa, TTOKJ1a/(bI

BBIIIOJIHEHUE autepatypsl | ceTb VIHTepHeT

apudmeTnuecku

X JeiicTBUH B

pa3IUYHbIX

cucremMax

CUHCJICHUS
Tema 17. | ®opmynupoBka 7 N3yuenue Pexomennyemas [[Ipaktuyec
Kwuraiicka | Teopemsl, Hay4HO- Hay4HO- [KH€
s TEOpEMa | OKBUBAJIEHTHBIE METOJUYECKO | METOOUYECKAsA 3alaHusd,
00 YTBEPKICHH, 51 JImTeparypa, OIIPOCHI,
OCTaTKax | MPUMEHEHUE autepatypsl | cetb MuTeprer AOKIAIbI
Tema 18. | Ilokazarens 7 N3yuenue Pexomennyemas [[Ipaktuuecku
IlepBooOp | umcia o Hay4HO- Hay4yHO- € 3a/1aHus,
a3Hble 3aJlaHHOMY METOJMYECKO | METOJIMYECKAsT  [OMpPOCHI,
KOPHU U MOJTYJIIO, i JauTeparypa, NOKJIa 1Bl
WHJICKCHl | CBOMCTBaA autepatypsl | cetb MHTEpHET

roKasare’s,

1epBooOpa3HbIe

KOpHH,

WHJIEKCHI, UX

CBOMCTBA
Htoro 126

4. ®OHJ OLEHOYHBIX CPEACTB /AJI51 MPOBEJEHUS TEKYIIEN U

IMPOMEXYTOYHOM ATTECTAIIMHA 11O JUCIIUILINHE
4.1. IlepeyeHb KOMIETEHUMIlI ¢ yKa3aHHeM 3TanoB UX (OpMUPOBAHMS B NpolLecce OCBOCHMS

o0pa3oBaTeIbHON NPOTrPaMMBbI

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIINN

Oransl popMUpOBaHUS

YK-1. Cnocoben OCYIIECTBIISITh

ITOCTABJICHHBIX 3aaa4

TIOMCK,
KPUTHYECKHH aHaau3 W CUHTe3 UHopMaluy,
MPUMEHSTh CHCTEMHBIM MOAXOA JUISl pPELIeHUs

1. PaGoTa Ha yueOHBIX 3aHATUAX
2. CamocTrosTensHas paboTa

IIK-1.

npodeccuoHaNbHBIX 3a7a4

CnocoOeH ocBaMBaTh M HCHOJB30BATh
TCOPCTUYCCKHUEC 3HAHUA U MPAKTUYCCKUC YMCHUSA U
HaBBIKM B HpeHMCTHOﬁ oOmactu npu peuicHUun

1. PaGoTa Ha yueOHBIX 3aHATUAX
2. CamocTrosTensHas paboTa

4.2. Onucanue nokasareseii 1 KpUTepueB OLeHUBAHUS KOMIETEHIMIT HA Pa3JIMYHBIX ITaNax uxX
(opmupoBanus, onucaHue MWKAJT OLCHUBAHUS

Ypos
Onenn €Hb Otan
BaeMmbie | cop | dhopmupoBaH
KOMITET | MUPO- usi
CHIIMA | BAHHO
CTH

Omnucanue mokaszareiei

[Ixana
Kpurepun OLIEHH
OLICHUBAHUS BAHMS




VK-1

[Topor | 1. Pabota Ha | 3uamws ocHOBBI cucTeMHOTo Toaxona | [Ipaktudecku | Illkama
OBBIH | Y4EOHBIX U OCHOBHBIE MPHUEMBI pa3pellIeHUs | € 3aJaHus, OLICHUBaH
3aHATUAX MPOOJIEMHBIX CUTYaIUil omnpoc, us

2. Ymems oCcymiecTBISITE KPUTUYECKHUM | JOKJIIAbI paKTA4C
CamocrosTen | aHaM3 MPOOJEMHBIX CHUTYyallMil Ha CKOr'o
bHas paboTa | OCHOBE CUCTEMHOTO [oaxona, 3a/laHns
BBIPA0ATHIBATh CTPATETUIO ICHCTBUI Hxana
OLICHUBaH
usi
omnpoca
[IIxana
OLICHUBaH
usi
JIOKJIa1a
IIpon | 1. Pabota Ha | 3Hams ocHOBHI cucTteMHoOro noaxona | [Ipakruueckn | Ilkana
BUHYT | Y9€OHBIX U OCHOBHBIC TPUEMBI PAa3PEIICHUS | € 3aaHMUS, OIICHUBaH
bIil | 3aHATHUAX POOJIEMHBIX CUTYaIUil omnpoc, us
2. Ymems oCcymiecTBISTh KPUTUYECKHUM | JOKIIAbI PaKTH4C
CamocrosTen | aHanu3 MPOOJIEMHBIX CUTyallMid Ha CKOro
bHas paboTta OCHOBE CHUCTEMHOT'O noaxona, 3a/laHuA
BBIPA0ATHIBATh CTPATETHUIO JICHCTBUM Hxana
Brademv wmetomamMu KpPUTHYECKOTO OLCHHUBAH
aHaJM3a MPOOJEMHBIX CHTYyalluil Ha n:d
OCHOBE  CHCTEMHOrO  IOJXOJa, ompoca
crocobamMu  pa3pabOTKM  CTpaTeruu lxana
neicTBui OLICHUBA
HUSA
JIOKJIaa
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Ypos

Ouenun | eHb Oran [xana
BaeMble | cop | dopmupoBaH Ornucanue rnokasareneiu Kpurepun OLICHU
KOMIIET | MUPO- ust OLICHUBAHUS BaHUS
EHIIMH | BaHHO
CTH
I1IK-1 | [opor | 1. PaGora Ha [3nams: [Tpaktnuecku | Ilxana
OBBIl | y4eOHBIX coziepkanue npohecCHOHATBHBIX € 3a/1aHusl, OLIEHUBaH
3aHATHUAX 3ajay, 3HaTh Kak OCBaWBaTh U OIpoc, usi
2. MCIIOJIB30BaTh TCOPECTUUYCCKNUC 3HAHNUA | JOKIAIbI IIpaKTHu4e
CamocrodTren | NMpaKTHYECKUE YMEHHUS U HABBIKU B CKOT'o
pHas paboTa [IpeaMETHOM 00JIaCTH MPH PEIICHHH 3aZlanns
Mpo(hecCHOHATBHBIX 3a/1a4 HTkana
Vuems: OLICHUBAH
[10JIb30BATHCS SI3IKOM MAaTEMAaTHKH; ni
BECTH UH(OPMALMOHHO- ompoca
AHAIUTHYECKYIO U HH(OPMAIMOHHO- Hlkana
oubarorpadguyecKyro paboty v OLICHIBAH
MpUBJICUYCHIEM COBPEMEHHBIX il
TEXHOJIOTHH, JOTMYHO U TPaMOTHO floxiaza
(bopMyIHpOBaTh U BBICKA3bIBATH CBOM
MBICITH, ApTYMEHTUPOBATh CBOIO TOUKY]
BpEHHS
IIpox | 1. Paborana |3Hams: conepkanue [Ipaktuuecku | llkana
BUHYT | y4eOHBIX npodeccHoHaNbHBIX 33734, 3HaTh Kak| € 3aJaHus, OLIEHUBaH
BI | 3aHATHUSX 0CBanBaTh u UCTIOJIB30BaTh| OTPOC, usi
2. TEOPETUYECKIE 3HaHUA H| JOKJIaabl IIPpaKTHU4C
CamocrosiTen |[IPaKTUYECKUE YMEHUS W HAaBBIKU B CKOT'o
bHas paboTa [IPEIMETHOM 00JacTH NpU pELIeHUY 3a1aHusA
MpodecCHOHATBHBIX 3a71a4 lIkana
Viuems: OLIEHUBaH
[M0JIb30BATHCS SI3BIKOM MATEMATHKH; nia
BECTH UHPOPMAIIHOHHO- ompoca
AHAJIMTHYECKYIO W HMH(POPMALMOHHOA Ixana
Gubnmorpapuueckyro  pabory ¢ OIcHHBA
[PUBIICIEHUEM COBPEMEHHBIX| HUA
TEXHOJIOTUi, JIOTHYHO M TPAMOTHO AoKIana

(hOopMyIUpPOBaTh U BBICKA3hIBATH CBOM
MBICJI, apIYMEHTHUPOBATH CBOIO TOUKY]|

3peHus, aJanTHUpOBaTh pPE3YyJbTaThl
M3y4eHUs] OHATHH U (DaKkTOB anreOpsl
M TEOPUM UHCel K IIKOJIbHOMY]

00pa3oBaTebHOMY TIPOIECCY

Braoemy.
HAYYHBIM CTUJIEM U3JI0KECHUS
CoOJIepKaHusl, HAaBBIKAMH MTOUCKA,
cOopa, cucTeMaTH3aIuu U HUC-
MOJIb30BaHUs HH(POPMAIIUH,
METOJIaMH ¥ MIPUEMaMH YCTHOTO U
MUCEMEHHOTO U3JI0KEHUS

NpeaAMETHOIO MaT€puraia
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IIkaja oneHMBaHMs NPAKTHYECKOI0 3aIaHUS.

Tloka3arenn Banier
Brmonaeno no 40% 3amanui 1-3
Bemosnaeno 41-60% 3ananuii 4-5
Bemmosnaeno 61-80% 3ananuii 6-7
Brimontaeno 6osee 81% 3amanunii 8-10

HIkana oueHUBaHKMs YCTHOTO ONPOCA.
Kpurepuii onieHuBanus baner

Marepuan H37I0KEH TIOCIEA0BAaTeIbHO M TPAaMOTHO, CHENIaHbl HEOOXOIUMbIE
0000IIIEHNS U BBIBObI

Marepuan H37I0KEH IOCIEA0BAaTeIbHO M TPAMOTHO, CHENIaHbl HEOOXOIUMBIE
0000meHnsT ¥ BBIBOABI, HO JONYIIEHBI HECYIIECTBEHHBIE HETOYHOCTH, 4
UCTIPABJIICHHBIE CAMUM CTY/ICHTOM.

Marepuan Wu3JI0)KeH HEMOJHO, HO TIOKa3aHO oOIlee IOHMMaHHE BOIpoOca M
IPOJIEMOHCTPUPOBAHBl YMEHHS, JOCTaTOYHBIC [UIS JajJbHEUIIEr0 YCBOCHHUS
Marepualia, WM UMEIUCh 3aTPyIHEHUs, WK JOMYIICHbI OIIHOKN B ONpeeICHUH 3
NOHATHH, WCIOJIB30BaHUK TEPMUHOJIOTHH, WCIPABICHHBIE TOCTE 3aMeYaHHi
IpernoaaBaTessi, IPU 3TOM CTYJICHT JeIaeT Heo0X0uMble 0000IIEHHS 1 BHIBOJIBI
He packpeiTo OCHOBHOE coaep)kaHue y4eOHOrO Marepuana, CTYICHT
JIEMOHCTPUPYET HE3HAaHWE WIM HEMOHMMaHHe Oonbliel Wi Haubosee BaKHON
YacTu y4eOHOro Marepuana, JOIYCKAeT OIIMOKH B OINpPEICIICHUH MOHATHH, NpH 2
UCIIOJIb30BAHUHM TCPMHUHOJOTMH, KOTOPBIE WM HE HCIPABISIOTCA — I1OCTE
HECKOJIbKUX 3aMeYaHul MMperoaaBaTelis

IIIka/jia oueHNBaHUs JOKJIAAA

Kpurepuii onieHuBanus bayner
Marepuan u3I0XKEH MOCIeNOBaTeNbHO MU TPAMOTHO, CAETaHbl HEOO0XOAHMMBIE 16-20
00001ICHUS ¥ BBIBOJIBI
Marepuan u3I0XKEH MOCIEeNOBaTEeNbHO MU TPAMOTHO, CAETaHbl HEOO0XOAMMBIE
00001IEeHNs W  BBIBOJABI, HO JONYIIEHbl HECYIIECTBEHHbIE HETOYHOCTH, 11-15
VICIIPABJICHHBIE CAMUM CTYACHTOM.
Marepuan H3JI0)KEH HEIMOJIHO, HO I[IOKa3aHO oOlee MOHMMaHHEe BOIpoca U
IIPOJEMOHCTPUPOBAHbl YMEHUS, JOCTAaTOYHbIE ISl JaJIbHEHIIEro YCBOEHUS
MaTepuaia, Wi UMEIUCh 3aTpyIHEHUs], UM JIOMYIIEHbl OMIMOKHU B ONpeeTIeHUN 9-10
NOHSTHH, MCIIONB30BAHUM TEPMHUHOJIOTUHU, WCIIPABICHHBIE IIOCIIE 3aMEYaHui
MIPEMNO/IaBaTeis, IPU ITOM CTYACHT JIeJIaeT He0OXOAMMBbIE 0000IIEHHUS U BHIBOJIBI
He packpbelTO OCHOBHOE cojaep)kaHHEe y4eOHOro Mmarepuana, CTYJEeHT
JEMOHCTPUPYET HE3HAHUE WIM HEMOHMMaHUE OOjblIeld WM Hanbosee BaKHOU
4acTH y4eOHOTro Marepuana, JIOIyCKaeT OLIMOKH B OINpEeesIeHUH MOHATHH, mpu 0-5
UCIOJIb30BAaHUU TEPMUHOJIOTUH, KOTOpPblE UM HE HCIPABISIOTCS IOCTe
HECKOJIBKMX 3aMEUYaHHi NPEeno1aBaTels

4.3. TunoBble KOHTPOJbHbIE 3aJaHUSI WJIM HHbIe MaTepPHAJIbI, HEOOXOAUMBbIE ISl OLEHKH
3HAHUH, YMeHMi, HABBIKOB M (WJIHM) ONbITAa JIeATEJbHOCTH, XapPAKTEPHU3YKOIIHX JTaMbI
(popmupoBaHus KOMIIETEHIMH B IIpoLecce 0CBOEHHS 00pPa30BaTe/JbHOI MPOrPaMMbI

IIpumepsl ayAUTOPHBIX U AOMAIIHUX 3aJaHUM /151 TEKYILIEr0 KOHTPOJIA.
1 kypc, 1 cemectp.
TEMBI 1-3.
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3aganusa:

1. HaiiTu BO3MOXXHYIO CYMMY MaTpHI]

2 -1 4, 2 5,._~1 2 0
AT 1 BTG P )

2. HaiiTi BO3MOXHBIE TIPOU3BEICHHUS MaTPUI]

B 11
= Do-(3 2 D=1 1)

3. IlepeMHOXHUTH MATPHIIBI , , €CIIH 3TO BO3ZMOYKHO.
4. TTokasars, uto (A 1 B)'=B' UA" minA= u B=.

-1 3;B=(

2 -1
2 4)

1 4

-04 0,3

1_
) A _(0,2 0,1)'

5. Pemnth ypaBuenune A [1 X =B, ecmu A = (

CrnenaTh IpOBEpPKY.
6.BpruncauTh onpeneauTeNn:
0) B)
a)
7. Pemute ypaBHeHue. BpiOepurte BepHbIl OTBET.
BAPUAHTBI OTBETOB: 1). {-4;2}. 2). {-5;3}. 3).{-2;0}
8. Haiiti k03¢ (UIMEHT NPy X B pa3IOKESHUN ONPEISIINTENCH

-1 x
3 2 -3 41
a) o)1 1 3 x 2|

4 -1 5 x 2
3 3 1 21

9. Ilpu momory anredpandecKux JOMOTHEHUH HaWIUTe 00pPaTHYIO MAaTPUILY Uit MATPHIBI (
BriOepuTe BepHBIN OTBET. BAPUAHTBI OTBETOB:
7 =2 1.—-1 3 1.—5 4

10. JInst naHHBIX MaTpUIl HaiiTh oOpaTHbIe MaTpullsl. ClenaTh MPOBEPKY.

1
3 7)'

2 1 2
4 0 -5
g\3 1 2]

11. PemuTh cucteMy JUHEHHBIX YpaBHEHUH
X1+ 2xo +3x3+4x4 =5,
2x1+ Xp +2x3+3x4=1
3x1+2x5 +x3 +2x4=1,
4%+ 3%, +2x3 +x4= [ 5.
Ecmum x3 = ¢1, X = ¢, X3 = €3, X4 = €4 [ pelieHne cucrembl, To cymMma ¢; + ¢ + ¢3 + ¢4 paBHa:
BAPUAHTBI OTBETOB: 1)0; 2)1; 3)-2,; 4)-1.

3x—2y=5

12. Pemuthb cucteMy JIMHEHHBIX YpaBHEHUN {2 * Metoaom Kpamepa:

x+5y=-3
Ecnn x1 = ¢1, X2 = ¢2, [] pellIeHne CUCTEMBI, TO CyMMa C1 + C» paBHa:
BAPUAHTBI OTBETOB: 1)0; 2)1; 3)-1; 4)2.

13. Pemmmth cucTeMbl JMHEWHBIX YpPaBHEHUH INpH MOMOIIM OOpaTHBIX MaTpHia (MaTpUYHBIA CHOCOO
pelleHns ypaBHEeHUH):

3x; O x +7x3=10,
(12 X1 ] 5X3 =07
X1 tx3 +2x3= [Jl.Caenarb npoBepKy.

14. Pemiuth MaTpuuHOe ypaBHeHue X[JA =B, rne A=,B=.
Crnenatp IpoBEpKY.

15. Peminth MaTpuuHOe ypaBHeHHe Al[IX =B,ecin A=,B=.
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Cnenarb IpoOBEPKY.

TEMA 4

3aganus:

1. SIBnsercs nu cnenyrolee npaBuio aidredpanyeckoi onepanueit? ( [la, B [1 Z) a*B = aB. Eciu na, To
KaKUMHU M3 CBOMCTB (aCCOLIMATUBHOCTb, KOMMYTATHUBHOCTh, HAJMYHE HEUTPAJIbHBIX, CUMMETPHUUYECKUX
AJIEMEHTOB) 3Ta omepanus oonagaet?

BAPUAHTBI OTBETOB:

1) accoumaTUBHOCTS; 2); KOMMYTaTUBHOCTb;  3); HAJIMYUE HEUTPAJIBHOIO JIEMEHTa; 4) Hajauuue
CUMMETPUYECKHUX JIEMEHTOB; 5) orepalusi He SBISETCs anreOpanyeckoil.

2. BolOpath rpynnsl cpeay NpeasioKeHHbIX anreop:

A)OT, 00, tneT= {f(x)= al x2+a2x+a3 ai JZ 10i0 3}, onepauus [J - 0ObIg4HOE
CJI0)KEHHE MHOT'OYJIEHOB;

B) OOM, [0, tneM={(a,B) [Ja,B[] N}, aonepauus [| onpeneneHa Tak:

(O (al,Bl), (a2,82) (1 M) (al,Bl) [ (a2,82) =(ala2, BIB2);

C)UdZ #0,rne(a, B[] Z) a#B=as;

D) 1S, 00, tne S={ a+B\/§ [Ja,B [J N }, aonepauus [] onpeneneHa Tak:

(O00,008) 00 0O- o0blYHOE YMHOMXKCHUE.

BAPUAHTBI OTBETOB:

1)B;2)C; 3) A; 4) D.

3. Haiigure HanbOoapmmii o0l nenurens d mensx uncen a = 1224, b = 1610.

BAPUAHTBI OTBETOB:

) 3; 2) 2; 3) 1; 4) 12.4. Vka3arb [AeHCTBUTENbHYI0 4YacTb KOMIUIEKCHOIO 4YHCIIa

a+2n?-@—202+ 1
2—i (5-i)*

BAPUAHTBI OTBETOB:
—-38 38 7 13

n?ia?ﬂgmg.

=5i

&ﬁﬂ%
paBeH

5. ApryMeHT KOMIIJIEKCHOTO YHCila (
BAPUAHTBI OTBETOB:

o>z Iz oz 5%
1) 6 ;2) 6:3)6;4) 6.

@+1) N (3+1)
6. Borumcurs: (3—1)  (5-1) .

7. PelInTh KBaApaTHOE YPaBHEHUE 27%-7+5=08noxe R, B none C. Crenars IIPOBEPKY.

8. SlBnsercsa nM creayroliee MpaBuiio airedpanueckoi omepauuei? Ecnm ga, TO  KakMMM W3 CBOMCTB
( acconMaTBHOCTh, KOMMYTAaTUBHOCTh, HAJTMYME HEHTPATbHBIX, CAMMETPHUYCCKHUX 3JIEMEHTOB ) 3Ta OTepaius
oGnamaer? (0 m,n O N) m O n= m?n’ SIBusieTcs 1 IPYIION JaHHOE MHOXKECTBO C JAHHOI ONeparueii?

TEMA S.

3ananuda:
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a C

0 b

1. ITokasare, uto  <{ [ j |a, b0Z, c[12Z },+, [1> - komabuo. MMerorcs u B HeM aenutend 0?7

1. SIBnseTcs W TOIKOJIBIIOM KOJIbIIa MHOTOWICHOB N-M CTENEHW C JACHCTBUTEIBHBIMH Kod(duImeHTaMu
MHO>KECTBO MHOTOWICHOB N-U CTETICHH C TEIBIMU KOdhdUineHTamu?

3. SBnstercs nm mosieM kousbito  <{(a, b)|a,b[IR},+,(1>, rne omepaiuu omnpenesacHbl CACAYIOUMM 00pa3oM:
(Da,b),(c,d) (a,b)+(c,d) = (a+c, b+d), (a,b)I(c,d) = (ac, bd) ?

4. Jloxa3ark, 4TO J1I000€ YHCIOBOE 10JIe OYIIeT ABIATHCS BEKTOPHBIM MPOCTPAHCTBOM HaJl CAMHM COOOM.
4. SIBnsercs U BEKTOPHBIM IIPOCTPAHCTBOM HaJl IOJIEM pallMOHAIbHBIX YHCEI:

a). MHOKECTBO UMCeN BUJa a+b \/§ , rae a,b [ uenble yucna;
0). MHOJKECTBO uncel Buaa atb ™V 2 , rae a,b [J pannoHanbHBIE YUCIIA;
B). MHOXKECTBO 4HCeN BUAa a+b \/g , re a,b [ neficTBUTENbHBIE YUCIA;

). MHOXKECTBO YHCeN Buaa a+tb v 7 , re a,b [ koMIuIeKcHbIe uncia?

6. SBngercs m IoAIIpOCTPaAHCTBOM JIMHEWHOTO MMpOCTPAaHCTBA KBAAPATHBIX MAaTpHUIL 2-10 nopsajaka ¢
JICHCTBUTEIBHEIMHI DJICMCHTAMMU

a). MHOXCCTBO KBaJIpaTHBIX MaTpUI] 2-T0 MopsiiKka € ICJIbIMU JICMCHTAMMU,

6) MHO>KCCTBO KBaJApPAaTHbIX MaTPUIL 2-ro IopsaaKa ¢ palluOHAJIbHBIMUA 3JICMCHTAMM
B). MHOXXCCTBO KBaJAPaTHLIX MaTpuIl 2-10 ImopsAaka € IIGfICTBPITeJIBHLIMH dJIeMEeHTaMu?

7. HaiiTi pazMepHOCTb M KakoH-HUOYAb Oa3uc cieayrommx noanpoctpancts U BeKTOpHOro npoctpancTsa V
KBaJIpaTHBIX MaTpull 2-To NOpsAKa ¢ JeHCTBUTENbHBIMU IEMEHTaMU Haj mojieM R:

4 a 0
a
a) MaTpuIl BUIA 2 a3 ailIR; 06) marpur Buma 0 0 . alR;
0 a & 8
a, 0 a, O
B) MaTpHIl BUAQ , ajlJR; r) marpur Buma , aillR;

a o0 a a,

—a
1) MaTpHIl BUJIa a , al1R; e) marpwur Buga 2 & , aillR.

8. Jlansl nBa O6a3uca. 3amucarh MaTpUIly IEpexojia OT MepBOro 0a3uca Ko BTOPOMY:

a) 6azuc [, [y, (3, 14 m Gasuc [y, [13, [14, [J1 B mpocTpaHCTBE R4;
0) 6azuc [y, [y, [z, (s, s u Gasuc [s, [lg, [13, [z, [J1 B mpocTpaHCTBE R®.

9. Jlanbl nBa 6a3uca. 3anucarh MaTpHIly Iepexosa OT NepBOro O6asuca KO BTOPOMY U MAaTpUUHYIO0 (HOpMydmy,
CBsI3bIBaIOLIYI0 00a Oazuca:

a) Oasuc (11, [y, O3, (4 1 6azuc [ =204 - 20, -303 + 64,
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(o =-01 + 305 -303 + 304,
O3=70, + 50, +203 -y,
Ha=2001+ o + + [g;
0) 6asuc [lg, [y, (3, [I4 1 Gasuc  [Jq =-[11-1200, - 303+ 6014,
O,= 301-90, -303+ 34,
Oz= 40 + 50, +203 - 204,
Os=-201+ 100, - 303 + g;

10 B emununuyHOM 0asuce maHbl BeKTOpHI [11, [y, [13 m [1. Jloka3arh, 4To cucTeMa BEKTOpOB [l1, (o, [I3
obpa3yet 6a3uc npocrpancTBa. HaliTu koopauHaThl BEKTOpa [] B HOBOM 0asmce:

a) [11= ( 2, 1,-1); (o= (-3, 2,-1); (3= B) D1:(2, 2,2 ); 52:(2, 0,2 ); Dgz(-3,

(1,1,1)  0=(3,5,4). 2,2). 1=(6,-2, 3).
6)  0i=(3,2,1); 0,=(1,21); Us=(- 1)  01=(1,0,-7) Up=(2,1,-3); 3= (4,
1,1,-1). 11 =(3,5,7); 2,-1); (=(3,1,-5).

11. [na cnemyrommx cucteM HaiiTm paHr R, obmiee pemenue, pazmepHOCTh M 0Oa3zuc mpocTpancTBa L
peweHuii (pyHAaMEHTAIBHYIO CUCTEMY PEIICHUH), a TaKkKe caMo IpocTpaHCcTBO L pemenuit: 7x1 [ 4x2 + 9x3
+ 2X4 + 2X5 = O,

5x1 + 8xp + 7x3 [ 4x4 + 2x5 =0,

3x1 [ 8%y + 5x3 +4x4 +2%x5 =0,

7x1 0 2%, +2x3+ X4 0 5x5 =0;

12. HaiiTi MaTpuIly JTMHEHHOTO OrepaTopa, nepeBosiero equauyunbii 6asuc (11 =(1,0,0), [, =(0,1,0),
[3=(0,0, 1) B cucremy BeKTOpoB [1, [13, []3, 3aJaHHBIX B €TUHUYHOM Oazuce:

a)[11=(2,-3,1), 0) 01 =(5,-4,3), B) [11=(3,1,13),
Dzz(-l, 7, -3), D2:(-2, -7, 3), Dzz(l, 8, -3),
N3=(2,-1,8); 3=(2, 10, 8.); 3=(3, 11, -8).

13. Haiitu panr r u nedexr d nmuneiioro oneparopa f Bekroproro mpocrpanctsa R®, 3axanHoro ais 1060ro
BekTopa [ = ( X1, X2, X3 ) [J R? craenyroumM oopazom:

a) f([J) = ( x1- X2, X2 - X3, X3- X1 );

0) f([)) = ( x3- X2, X1, X1t X2);

B) f(1)) = ( x2 + X3, 2X1 + X3, 3X1 - X2 + X3);

r) f(J) = (2x1 + 2x2, X2, X3 - X1 );

14. Oneparop [] B 6a3uce aj,a; umeer marpuiry A. Oneparop [ B 6asuce Bj, B, umeeT Marpuiy B. Haiitu
marpuiry C oneparopa f B 6asuce aj, ap: a) a; = (2, -3),a2=(1,-2); B1=(2,-1),8,=(1,-1);

3 i

0)a;=(1,1),a=(2,1); B1=(1,2),8,=(3,5);

) 23
A=\T147 p=\2 1) f=0+30:

B)al=(1,1),a2=(1,2); B1=(-1,0),B2=(2, -1),

53 .
A= 13 , B= 2 1 , f=1000 + [7;

r)al=(-1,0),a2=(1,1); B1:(3,1),B2:(2,1);

, f=0+20;
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2 3 -1 2

4 5, B= 9 1, f=-200+ .

A=
15. BeISICHUTD, MOXKHO JIM JAHHYIO MaTpUILY JUHEMHOIO OIeparopa NIPUBECTH K JUArOHAJIbHOMY BUIY IIyTEM
nepexoga K HoBoMmy Oasucy. Eciu MokHO, TO HailTH 3TOT Oasuc M JuaroHainbHyio Marpuny. Crenarb
IIPOBEPKY.

-3 4 -3 0 4 -5 0 4 -3
3 4 -1 0 4 7 0 4 -1
g3 3 1) 51 1 1), G833 1),

1 kypec, 2 cemecTp

TEMA 6,7

1. Pasgenute muorouwnen f(X) ma muorounen Q(X) pasHbIMH crmocoOamu: 1) «yroiakom», 2) MeETOIOM
Heompe/enSHHbIX Kod(duImenToB, 3) o cxeme Toprepa ( ecmu Bosmoxkuo) F(x)= x> + x* + x3- 2x% + 2x + 3,
g(X)=x -2. Cnenarb IpOBEPKY.

2. Tlpu kakux a u b muorowren f(x) = x° [ 4x° + 3x* + 2 + ax? + bx (] 4 umeer uncio 2 KOpHEM He
HUXE BTOPOIl KpaTHOCTU?

3. Ipu nomous anropurma Eskimna naiirn HOJI muorowrenos f(x)= x* - 6x° + 8x% + 3x - 12, g(x)= Xx°- 4x?
+2X - 8 W BBIPa3UTh €r0 JMHEHHO Yepe3 3T MHOrowieHbl. Clienars mpoBepKYy.

4. Boipasurs HOJI muorowtenos f(x)= x* - 6x3 + 8x? + 3x - 12, g(x)= x*- 4x%+ 2x — 8 nuHeiiHo yepe3 T
MHOrowieHsl. Cesnarh MpoBepKy.

5. Haiitu HOK muorouwnenos f(x)= x°>- 4x? + 2x — 8, g(x)= x*- 6x° + 8x* + 3x - 12 3nas ux HOJI (3axanue
1). .. Caenars mpoBEPKY.

6. IpencraButs Muorowiens! f(X)= (X*+x)(x*-2x-3)(x+1), g(x) = (x>-27)(x*-4x+3) Hax R. B KaHOHHUYECKOI
dopme u Havitn ux HOJT d(X) 1 HOK m(x).

2 Kypc, 3 cemecTp
TEMA 8,9

3aganus:

1. Pemute MeTogom KapaaHo B 1osie KOMIUIEKCHBIX YHCENT YPAaBHEHUS:
x®—15x* +72x-108=0. x*—6x"—-3x+148=0.

2. Pemuths Metogom Deppapu B 1MoJie KOMIUIEKCHBIX YHCENT YPaBHEHHUSI
x'—4x* +10x* —20x+25=0.
x*—8x*+21x? - 20x+5=0.

3. Haiitu panuoHanbHble KOPHE MHOTOYJIEHOB f(x) =12x" +32x° +23x* +15x +18 ,
f(x)=x"=7x*-12x* +6x+36
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4. Jokaxure npu MTOMOIIIN KpUTEPUS DW3eHIITeilHa  HENPUBOIAUMOCTH MHOTOWJICHOB
U5 4 3 2 U5 3 2
f(x)=x>-8x"+14x" —28x° —2x—26 , f(X) =X —7x"=12X" +6X+36 yan nonem palHOHANBHBIX yKcel Q.

5. Haiitu MHOTOWIEH C JeHCTBUTEIbHBIMU KO3(PPUIIMEHTaMH, KOPHSIMH KOTOPOTO SIBJISIFOTCS uncna: 1, -2, 1,
1-2i, 3i.

6.. HaliTu MHOTOWIEH ¢ JCHCTBUTEIBLHBIMU KOA(h(UIIMEHTAMHU, KOPHSIMH KOTOPOTO SBJISFOTCS ducia: -1, -
2+3i, 1+i.

5 4 3 2
7. Pasnoxute muorowten | (X)=20X"+22X" —102X" +41x" +13x-6 NPOU3BENEHUE HEIPUBOAUMBIX
MHOXKHTEIIeH Haa KoabloM Z v Hag noisimu Q, R, C.

_Ayb 4 3 2 .
8. Pasnoxuts Muorownen 1 (X) =3X"+5X" —17x"-31x"+4 IPOU3BENCHUE HENPUBOAUMBIX MHOKHTETIEH
HaJ koiblioM Z u Hag noisimu Q, R, C.

9.VOenuThCs, YTO CIEAYIOUIMA MHOTOWIEH — CHMMETPHUYECKHH, W 4YTO OH BEPHO BBIPAXKEH Yepe3
3IIEMEHTAPHBIC CAMMETPUYECKHE MHOTOWIEHBL: (X1 + xz)2 (X2 + );3)2 (X3 + x1)2 = 0,20,% — 20,0,03 + 052

10..YGeautncsi, 4TO CHAEAYIOIMA MHOTOWIEH — CI/IMMeT3queCKHI71, A 4YTO OH BEPHO BEIPAXKCH dYepes
3JIEMEHTapHbIE CUMMETPUYECKUE MHOI'OWICHBI: X13X22 + X1 X32 + X12X23 + X12X33+ X23X32 + X22X33 = D1D22 —
201" 03— [l

IIpumepsl 3agaHNii AJIs1 TEKYLIET0 KOHTPOJsSI (KOHTPOJIbHBIE .padoThI).

1 kypc, 1 cemectp.

TEMBI 1-3.
3aganus:

_ P a2 =1, ,_ A1 =3, ._6 5
1. Beranciuts (A - C + 3B)" st A (1 4),B (1 —8)’C (1 _1)-

2. HaiiTu ko3¢ uumeHT npu X B pa3ioKeHUN onpeaeauTenen

7 3 -1 x 3
6 2 -3 41
1 1 3 0 2
4 -1 X 2
3 3 1 21

3. Pemnth MeToniom ['aycca cucTeMbl IMHEUHBIX YPaBHEHUM:
X1t Xo+3x3 0 2x4 + X5 = 5,
3x11+3xo1+5x3 (04x4 +3x5 = 5,
X1+ Xot+ 7x3 [0 4x4 + x5 =15,
2x1t+ 2xo+2x3 [13x4 +3x5 = 6. Cnenarb NpoOBEPKY.

4. PemmnTh cucTeMy JHMHEHHBIX ypaBHEHHMH IByms crmocoOamu( meton Kpamepa u  MarpuuHbl croco0
pellieHns ypaBHEHUN):
3x; O x +7x3=1,
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X1 0 5x3=07,
X1 *tXx3 1+2x3= [Jl.Caenars npoBepKY.

1 kypc, 2 cemecTp.
TEMBI 4.,5.
3ananuda:

1. ITpu nmomonm Anropurma EBkinaa Haviaute HaunOonbmid o0uwmid aenurens d menbix uucen a = 783, b =
1015 u ero nuHeitHOE BbIpa)KeHUE YEPE3 ITH YHCIIA.

2. HaiimuTe KaHOHMYECKOE MpEACTaBICHUE LEenbiXx yrcend a = 783 u b = 1015 u ux HauGonpmwii 0OIIHiA
nenutenb d ¥ HauMeHblee obIee KparHoe M.

3. SlBnsieTcs M CieMyrolIee MpaBuiIo anredpandeckon onepanueit Ha MHokecTBe N? Ecim 1a, To Kakumu u3
CBOMCTB ( aCCOLIMAaTUBHOCTb, KOMMYTaTHBHOCTb, HAJMYHUE HEHTPAIbHBIX, CAMMETPUYECKUX DJIEMEHTOB ) 3Ta
omepanus obmamaer? ( L1, [0 OO N) [0 0= [J. SBugeTcs Ju rPYyIIoi JaHHOE MHOKECTBO C JTaHHON
omnepanuen?

(1+2i)° - (3-2i)? N 1 (5+1) N (3+3i)
4. BEIYUCINTD: 2-i (5—i)2 ., (3-1) (5—i)2 .

5. PemnTh KBaJApaTHOE ypaBHeHne Z° - Z + 5= 0 B mone R, B moe C. Cienars mpoBepKy.

6. BBIuncnuTh, MCMONB3Yys TPUTOHOMETPHUECKYIO (HOpPMY KOMILIEKCHBIX YHCEIL:

55
3-/27i
ol OtBer narb B anrebOpamdeckoil opme.

4 o
6. YpaBHeHHe X =-81 pemuTh B MOJE€ KOMIUIEKCHBIX uucen. Crenars NpoBepKy (A7 ABYX 3HAYEHHH).

1 kype, 2 cemecTp.
TEMMBI 6,7.
3ananus:
1. Pasmenuth muorowreH f(X) wa muorowien ¢(X) pasHbIMH criocobamu: 1) «yroiakom», 2) METOIOM
Heomnpenen€HHbIX K03pGUIIMEHTOB, 3) 1o cxeme [opHepa ( eciu BO3MOXKHO).

f(x)= x> + X+ x3- 2x% + 2x + 3, g(x)= x*+ 4x3 + 8x* + 8x + 3. Cyenarb MIPOBEPKY.

2. OnpenenuTh MoKa3arellb KpaTHOCTH KOpHS Xo = 2 MHorowieHa f(X) = x® [ 6x° + 15x* (1 2253+ 21x% [ 12x
+4.

3. Ilpu momomm amroputva Eskimmma Haittn HOJ| muorowmeno f(X)=x*+ 2x* +3x*+4x%+8x+12,
g(x)=3x*+5x3+12x+. Cuenars MIPOBEPKY.

4. Beipasuts HOJ muorowrenos f(X)=x>+ 2x* +3C+HAX+8x+12, g(X)=3X*+5x°+12x+20 nuHeiiHO qyepes 9TU
MHOTOWwIeHbI. Cenarh MPOBEPKY.
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5. Haitru HOK wmmuorownenos f(X)= 3x*+5x*+12x+20, g(x)= x°+ 2x* +3x*+4x*+8x+12, 3nas ux HOJI
(3amanue 1). Cnenarb mpoBEpKy

6. Ipexcrasute MuorowieHsl f(X)= (X°+4)(X*-4)(x%-3x+2)(x+1), g(X)= (x3-4x)(x*+2x+1)(x-2) Hag R B
kaHoHn4eckoi popme u Haittr ux HOJI d(X) u HOK m(x).

7. SBnsercs nAM MOATrPYIIION AAJWTUBHOM TPYNIbl JEHCTBUTENIBHBIX MATpHL] 2-TO HMOpPAJKAa MHOXXECTBO

(x ()j

MaTpul Bua y C LICJIbIMU 3JIeMEeHTaMu?
2
J2+1

3 3
8. M30aBUThCS OT HMPPAMOHAIBHOCTH B 3HAMEHaTeNe Ipoou ~Y2+34+3 , NPUMEHUB  METOJ,
MCTIOJIb30BAHHBIN MPH JI0KA3aTEIBCTBE COOTBETCTBYIOIIEH TEOPEMBI.

(a —Sb)
9. lokaxkute nzomopdusm koaen Ky = [J{a+s[13|a,b1Z},+, (1> u K, = [ b a | ablzZ}+,
1>,

2 Kkype, 3 cemecTp.
TEMMBI 8,9.

3ananus:
4 3 2
1. Pemuts Metonom ®eppapi B Mojie KOMILIEKCHBIX 4ices ypaBHenne X +X° —9x° +2=0.
2x*+3x* -3x-9=0
2. Pemmuts MmetonoM KapnaHo B 1osie KOMIIJIEKCHBIX YUCEN YPaBHEHHE £X +oX™ —ox—9=U,

3. HaifTn panmoHanbHble KOpHU MHOTOWwIeHa | (X) = 24x* —42X* — 77" +56x+60

4. Jlokaxxure OpyY  TIOMOIIM  KPUTEpHs OH3eHIITElHA ~ HENPUBOAMMOCTD  MHOTOWIEHA

f (x) =6x° +5x* —10x® + 25x° + 75+ 35 HaJI TI0JIEM pallMOHANBHBIX urceln Q.

5. HaiiT MHOTOWICH C JIeHCTBUTEIHLHBIMU KO(PPUIMSHTAMH, KOPHSAMH KOTOPOTO SBIISIOTCS vncina: 2, -7, 1+i,
I.

a6 5 4 3 2
6. Pasnoskuts mMuorowren | (X) =4X" —20X" +9x" +75x" —94x" +20X-24 y ppouspenenne HelPUBOAMMBIX
MHOXKHTEIIeH Haa KoabloM Z v Hag noismu Q, R, C.

7.Y0enuThcs, UYTO CIENYIOIIUNA MHOTOWIEH — CHMMETPUYECKHM, M 4YTO OH BEPHO BBIPAXEH uepes3
AIIEMEHTAPHBIC CHMMETPUYECKHE MHOTOWICHBI: (X1 + X2 — X3) (X2 + X3 — X1) (X3 + X1 — Xp) = — [1° +
47,0,— 80s.

IIpuMepHBbIe BONPOCHI K IK3aMeHaM (KOHTPOJIb 10 JUCIHHUIJIMHE 32 CeMecTp).
1 cemecTp.

Bonpocsr:
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1. Marpuiisl Hag nosieM. Onepanus cinoxxeHus MaTpull. CBONCTBA ONEpALK CIIOKEHUS.
1. YMHOKEHHE MaTpUI] Ha JEHCTBUTEIbHOE Yncia0. CBOMCTBA ATOM onepaluu.

2. YmHoxxenue Marpun. CpoiictBa 3ToH  omepanuu  (aCCOLMATUBHOCTb, HEKOMMYTaTUBHOCTb,
HEUTpaJIbHBIN 371eMeHT). OOpaTHbIe MaTPULIBI.

TpancnonupoBaHue MaTpull, TPAHCIIOHUPOBAHUE MPOU3BEACHUS MATPHUIL.

KBanparubie matpunbl. Enqunananas marpunia. OOparHbie 1 00paTUMbIe MaTPHIIBL.

Omnpenenurenb KBaapaTHOU MaTpuilbl. Onpeaenurens 2,3 nopsaakoB. OnpenenuTens N-ro nopsiaka.
Anrebpandeckre JOMOJHEHUS U MUHOPBI 3JIEMEHTA OIPEISIUTE.

Teopema o0 pa3noXeHUU ONPEACTUTEINS [0 JIEMEHTaM CTPOKH (cTon01a).

CoiictBa ompenenurens. HeoOxonumpie U AOCTaTOYHBIE YCIOBUS PABEHCTBA HYIIO ONPEIEIUTEIS.
Onpez[eJmTenb TPEYroJIbHOTO BUJA.

9. Brruncnenue o6paTHON MaTpuIlbl P MOMOIIY alreOpaniyecKuX JOMOTHEHUH.

10. Ipocreiimme MaTpuyuHble YpaBHEHUS, HX PEIICHHUE.

11.  Cucrembl muneiinbx ypasuenuii (CJIY). Pemenus CJIY. Pasnocuibasie CJIV.

12.  Opsoponusle u HeonHoponusie CJIY, cBOICTBA MX pEIEHHIA.

13.  Dnemenrapusie npeodpazosanus CJIY. Pasnocunbrocts CJIY IpH 31€MEHTapHBIX NPe0OPa3OBaHUsX.
14.  Dnemenrapuble TpeoOpazOBaHMs MATPHIL.

15.  Crynenuarsie cucremsl nuHeiiHbIX ypaBHeHuii. [Ipuenenne CJIY K CTyNeHYaTOMY BULY.

16. Marpunsl, coorserctByromue CJIY. DnemeHraphble npeoOpasoBanuss marpul. CTyneHYaThle
Marpupl. Panr marpuust. Panr CJIIY.

17. Teopema o umcne pemenuii cucteM IMHENHBIX ypaBHeHuit. Merton ['aycca pelleHus cucTeM IMHEHHbBIX
ypaBHeHu. OOI1Iue 1 YaCTHBIE PEHICHHs CUCTEM JIMHEWHBIX ypaBHEHUI.

N OGORW®

18.  3anuck u pemmenue cucTeMbl N TMHEHHBIX YPaBHEHMIT ¢ N HEM3BECTHBHIMU B MATPHYHOM (OpME.

19.  IIpaswmio Kpamepa pemenus cucteMbl N IMHEHHBIX ypPaBHEHHH C N HEM3BECTHBIMH.

1. AnreOpanyeckass omepauus Ha MHOXeCTBe, npumepsl. CBoiicTBa OuHapHOW anredpanveckoit
OIEpaLAH.

1. I'pynna. IIpumepst rpynm. IIpocrelimme ¢cBONCTBA IPYIIIIBI.

2. Kombno. IIpumepsr kosnten. IIpocreiimme cBolicTBa KoIbLa.

3. [Tone. IIpumepsl nonei. Ero mpocreiimme cBOKWCTBA.

4, [Monrpymnma. Heo6xoquMoe U 10CTaTOYHOE YCJIOBHE TOTO, YTOOBI HEKOTOPOE MOIMHOKECTBO TPYIIIIBI
SBJISIOCH €€ MTOArPYIIION.

5. [Toakonpro. Heo6xoanmoe U JOCTaTOYHOE YCIOBHE TOTO, YTOOBI HEKOTOPOE MOAMHOXECTBO KOJbIla
SBJISJIOCH €TI0 MOAKOJIBIIOM.

6. [Tonnone. HeobxonnMoe M JOCTaro4yHOE YCIOBUE TOTrO, YTOObI HEKOTOPOE IOAMHOXKECTBO IO
SIBJISUIOCH €0 MOJIIIOJIEM.

7. Komp11o nemnsix uucern.

8. [Tone KOMIIEKCHBIX YMCEN KaK PacIIMpPEHNE OISl IEHCTBUTENIBHBIX YHACEIL.

9. Paznuunbie (OpMbI KOMITJIEKCHBIX YHUCEN, ONEPALUU C HUMH.

10.  Kopnu u3 kommiekcHbIX unces. KopHu N-if cTeNeHy U3 eIMHMIIbL.

20.  ApudmerHuecKkoe BEKTOPHOE IIPOCTPAHCTEO.

21. KoHeuHOMEpHOE BEKTOPHOE MPOCTPAHCTBO HAJ IPOM3BOILHBIM IMOJEM, €ro MpocTeiIne CBOHCTBA,
TPUMEDBI.

22.  Basuc ¥ pa3MePHOCTh KOHEYHOMEPHOTO BEKTOPHOTO IIPOCTPAHCTBA.

23. Marpuna nepexoza ot 6asuca k 6a3ucy.

24.  Cea3b MexIy KOODAMHATHBIME CTPOKAMH BEKTOPA B Pa3IMYHBIX Oa3Kcax.

25.  Jluneiinoe oToOpaXkeHHe BEKTOPHBIX MPOCTPAHCTB, €T0 CBOKWCTBA.
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26.

[TpeoOpazoBaHue KOOPIUHAT.

27. Marpuua nepexoaa oT 0JHOro 6a3ica BEKTOPHOTO IPOCTPAHCTBA K JPYTOMY.
28.  JluHeiiHblii omepaTop B BEKTOPHOM MPOCTPAHCTBE M €0 MaTpUIlA, U3MEHEHHE €€ IpU Hepexone K
Ipyromy 0asucy.
29.  Onepauuu HajJ TUHEHHBIMY ONIEPATOPAMH.
30.  Jluneiinas anre6pa HaJ MOJNEM.
31.  O6pa3 u aapo, panr u aeeKT TMHEHHOro OIEepaTopa.
32.  CobGcTBeHHBIE 3HAYEHHS U COOCTBEHHBIE BEKTOPBI TUHEHHOTO ONEparopa.
33.  XapakrepucTudeckoe ypaBHEHHUE JUHEHHOrO omeparopa.
34. IlpuBeneHue MaTPHUIIBI JUHEHHOTO ONEPATOPa K AUATOHAILHOMY BHILY.

2 cemecTp.

Bomnpocsr:

1. Kosb110 MHOTOUJIEHOB OT OJIHOM NIEPEMEHHOM HAJl ITOJIEM JE€HCTBUTEIbHBIX YUCEN.

2. JlenuMOoCTh B KOJIBIIE MHOTOWIEHOB OT OJHOM EPEMEHHOM HaJ MOJIEM JAEHCTBUTEIBHBIX YHACEIL.

3. Teopema O JeNeHUM C OCTAaTKOM B KOJbLE MHOTOYWIEHOB OT OJHOM NMEPEMEHHOW HaJ MOJeEM
JNEHCTBUTENBHBIX YHCETT.

4. Jlenenne MHOrowieHa Ha JIBy4JI€H X-a U KOPHU MHOTOWJICHA.

5 Teopema besy. Kparasie kopau. HanbombIiee BO3MOKHOE YMCIIO KOPHEH MHOTOUJICHA.

6. HawnGonpmmii 001muiA 1eMUTeNIb MHOTOWICHOB HaJ nojieM. AnroputM EBkimaa.

7 JIuHeHOE BRIpAKCHNE HAaNOOJIBIIEro O0IIEeTo ASTUTEISI MHOTOWICHOB HAJT TIOJIEM

8 Haumensiiee o6miee kparnoe muorowieHoB. Ces3p HOJL 1 HOK.

9. HenpuBonumbie W TpUBOAUMBIC HAJl TOJIEM JEHCTBUTENBHBIX YHUCENT MHOTOWICHBI, HX
CBOIICTBA.

10. Paznoxenne  MHOrowieHa B MPOW3BEACHHE MHOTOUYICHOB, HENPUBOAMMBIX HAJ JAHHBIM
oJIEM

11. Kanonmnueckas popma 3anucu muorowieHoB. HOJl 1 HOK B kanoHn4eckoil popme.

12. Pacuimpenus mnoneit. CTpoeHHE NPOCTOTO paclIMpeHus Moss. MUHUMaIbHBII MHOTOUYIEH
anredpandecKoro HaJ MOJIeM AJIEMEHTA.

13. CrtpoeHue mpocToro aaredpandeckoro paciiupeHus mosl.

3 cemecTp.

Bomnpocsr:

N =

NOo kW

8.
9.

MHoro4neHsI OT N NEPpCMCHHBIX U JEHCTBUS HAJ HUMH. CrereHbp MHOTOWICHA OT N IEPpEMCHHBIX.

Konpio MHOrowieHoB OT N mMepeMEeHHBIX HaJl O0JIaCThIO IIEJIOCTHOCTU. Jlekcukorpaduueckoe
YIOOPSIOYEHHE YJEHOB MHOTOYJIEHA OT N TMEePEeMEHHBIX. BBICIIMI diieH TPOU3BENEHUS JIBYX
MHOTO4JICHOB.

.Cummerpudeckue MHOrouseHbl. CBOMCTBA BBICHIETO WiIEHAa CUMMETPUYECKOTO MHOTOUJIEHA
OcHoBHast TeopeMa 0 CUMMETPUUECKUX MHOTOWIEHAX U CIECTBUE U3 HEE.

MHoOrouIeHsl 0T OJJHOM IepeMEeHHON HaJl I0JIeM KOMIUIEKCHBIX yrces. OCHOBHas Teopema anreOphl.
Anrebpandeckasi 3aMKHYTOCTb MoJiell. AnreOpanueckasi 3aMKHYTOCTb IOJISI KOMIUIEKCHBIX YHCET.

Paznoxxenne MHOrOwIieHa HaJa TOJIEM KOMIUIEKCHBIX 4YHCEN B TPOU3BEACHUE HEMPUBOIUMBIX
MHOXXUTEIIEN

Pemenne ypaBHEHUI TPEeThE CTENEHU HAJI ITOJIEM KOMIUJIEKCHBIX YUCEN .
Pemenne ypaBHeHUI 4€TBEPTOM CTETIEHU HAJI ITOJIEM KOMIUIEKCHBIX YU CEI

1OKOpHI/I MHOIOYJIEHa HaJa II0JeM JE€HCTBUTEIBbHBIX YMCEIl. COHpH)KCHHOCTB MHHMBIX KOpHCﬁ

MHOTOUJICHA C J€HCTBUTENBHBIMU KO PHUIIMEHTAMH.
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11.Pa3noxkenrie MHOTrOWIEHA HAI TIOJIEM JICHCTBUTEIBHBIX YHCET B MIPOU3BEIICHUE HETPUBOIUMBIX
MHOXXHUTEIIEN.

12.1lenbie u paumoHaIbHBIE KOPHH MHOTOMJIEHA C LENBIMH KO3(QPUIIMEHTAMH.
13.Heo6xonuMblii NpU3HAK PALMOHAIEHOTO KOPHS MHOTOUIEHA C LETBIMA KO3 (HUIMEHTaMH.
14 Kpurepuii HeNPUBOAUMOCTH MHOTOYJIEHOB HAJI ITOJIEM PALMOHAIBHBIX Yncen (DM3eHIITeHHa).

15.1onstie paspemMMOCTH ypaBHEHHS B pajuKanax. YCJIOBHS pa3pelIMMOCTH yPaBHEHHS TpEThei
CTEIEeHU B KBa/IPAaTHBIX paJluKajax.

16.HpI/IM€pr rCOMCTPHUYCCKUX 3alad, CBOAAIIUXCA K YPaBHCHUAM, HCPA3PCIIMMBIM B KBaJApPaTHBIX
paauKkaiax.

IIpumepbl NpaKTUYECKUX 3aJAHUM 1JI51 KOHTPOJISI 3HAHU HA CeMeCTPOBOM K3aMeHe.

1 cemecTp.
TEMBI 1-3.
3aganus:
31 -1 2 2 3
2 2 1 1 -10
1 0 1
1. Beruucauts cymmy (A+B)C , rne A = R B= 121 ,C=(1 1 1)
1 0 1

31 -1 31 -1
2. Beruncnuts npousBegeHne Marpunl (2 2 1 )u (2 2 1), u HA0OOpOT.
1 1 1 1 1 1
1 —4 -3 2 2 3
3. [lepemHoxxuts Matpuipl (1 —5 —3)u (1 —1 0), 1 HAOOOPOT.
1 6 4 3 1—1 2 1

4. BBIYHCIUTH MPOU3BEACHUE MATPUIlLl (2 2 1 ) HAa TPAHCIIOHUPOBAHHYIO €1, 1 HA00OPOT.
1 1 1
31 -1 31 -1
5. Tokasats, uto (A1 B)'=B' DA ,eem (2 2 1)u (2 2 1).

1 1 1 1 1 1
3 -1 7
2 0 -
1 1 2 .
6. I MaTpuIsl HalTH oOpaTtHyto Marpuly. Crenarb IpOBEPKY.
3 -1 7 3 4 2
7. Pemnth ypaBuenne XA =B, rne A=(—2 0 -5),B=(—1 -1 2).Cnenars npoBepKy.
1 1 2 1 2 1
2 4 -1 1 0 1
8. Pemnth Marpuunoe ypaBHenne A[JX=B,ecm A=(1 0 1),B=(1 1 1).Cnenars mpoBepky.
1 1 0 1 0 1
9. Haiiti 1ByMs pa3sHbIME CIoco0amu K03()(GHIUCHT MPU X B PA3JIOKCHUH OIPEISTHTEINS .10. Berauciutpb
2 0 -1 13
0 2 -3 41
1 1 3 0 2
4 -1 0 0 2
3 3 1 21

OTIPEICTUTEIb
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11. Pemuth meTosiom ["aycca cucremy JTUHEHBIX ypaBHEHUN. Caenarb IpOBEPKY.

X1 +2Xo [ X3+ 3x4 +4x5 =1,
2x1 0 Xo +3x3+2x4 [ x5 =2,
X1 H4Xo +2x3 [ 5%4 +3%5 = 3,
X1+15%x,+6x3 [119%x4 +9%x5 = 9.

2 cemecTp.
TEMBI 4-5.

3ananuda:
1 ITpu momorm Anroputma EBkimia HaiinnTe HanbOombimmid o0muit aenurens d measix uncen a = 1015, b =
638 u ero JIMHEWHOE BBIPAXKEHHE Yepe3 ITU uuciias.

2. Haiinute KaHOHMYECKOE MpecTaBieHUe meibiXx yuced a = 1015 u b = 638 u ux HanboNbIIMIA OOIIHIA
nenutens d ¥ HauMeHbIee 001ee KpaTHoe M.

3. SBmsiercs nu cnepyrolee NpaBuio anredbpamveckoil omepanueii? Ecnu na, TO KakuMH M3 CBOWCTB
( accoMaTuBHOCTh, KOMMYTAaTUBHOCTb, HAJIMUNE HEUTPATbHBIX, CAMMETPHUYECKUX JIEMEHTOB ) 3Ta OTepaIHs
obmamaer? ( [la,B [1 Z) a*B=a’. SIisercs K IPYIION JaHHOE MHOKECTBO C JAHHOM oreparueii?

(1+2i) —(3—2i)2+ 1
4. BEIUNUCIUTE: 2-i (5-1)

5. PemnTh KBaJApaTHOE ypaBHeHHe Z° - Z + 5 = 0 B mone R, B moe C. Cienars mpoBepKy.

6. BeluncnuTh , HCNONB3yS TPUTOHOMETPUUECKYI0 (OpPMY KOMIUIEKCHBIX YHCEI. OtBer ngath B
anrebpanveckoit opme.

7. YpaBuenne x'=-81 pemmTh B MOTE KOMIUIEKCHBIX wmcen. Cuenarh mpoBepKy (AT JBYX 3HAUCHHIT).

8. SIBysieTcst M Chedyrollee mpaBmio anredpamdeckoii omeparueit? ( [Ja, 8 [J Z) a*B = a°. Eciu na, 10
KaKUMH U3 CBOWCTB (ACCOLIMAaTUBHOCTb, KOMMYTAaTUBHOCTb, HAaJIUYUE€ HEHUTPAJbHBIX, CUMMETPUUYECKUX
3NIEMEHTOB) 3Ta ornepanus odnagaer?

BAPUAHTBI OTBETOB:

1) accounaTuBHOCTb; 2); KOMMYTaTUBHOCTb;  3); HaJIM4YME HEUTPAJIBHOTO IEMEHTa; 4) Haludue
CUMMETPUYECKUX DJIEMEHTOB; 5) orepaius He SBJseTcs alreOpandeckoil.

9. Pemnth KBaJpaTHOE ypaBHeHne 22° - Z + 5 = 0 B noxe R, B mone C. Cenarh mpoBEPKY.

10. BLI‘{I/IC.HI/ITB, HCIIOJIb3YyA TPUTOHOMCTPHUYCCKYIO (I)OpMy KOMIIJICKCHBIX YHCCII:

_ B+ 12

—2-2i =
OtBer nark B anreOpamdeckoit (opme.

11. YpaBHeHue x*=225 peImMTh B TOJI€ KOMIUIEKCHBIX 4Yucen. Caenars mpoBepKY (Ui IBYX 3HAYCHUH ).

21 Ipu momoru Anropur™a EBkinma HaiinnTe HanOosbIuil o0muii aemurens d mensix yncen a = 1015, b =
638 1 ero JIMHENHOE BBIPAKEHUE UEPE3 ITU YHCIIAs.
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13. Haiinute kaHOHHWYECKOE MpejcTaBieHne meibix uncen a = 1015 u b = 638 u ux HanbosbIINI OOIIHIA
nenutens d ¥ HauMeHbIee od1ee KpaTHoe M.

2 cemecTp.
TEMBI 7-10.
3aganusa:
1. Pasmenuth MuorowieH f(X) wa mHOrowien ¢(X) pasHbIMH crocoOamu: 1) «yroiakomy», 2) METOIOM
Heonpeaen€HHbIX KodhduimeHToB, 3) mo cxeme [opHepa ( eciu BO3MOXKHO)
f(x) = x:-x3+2*—x + 1, g(x)= x* —x - 1. Cpenarb npoBEpKy.

2. Ipu kakux yciaoBusx mHorowieH f(X) = X% 2x°0 x*0 233 + ax® + bx + ¢ umeer uucio 1 KOPHEM TpeThei
KpaTHOCTHU?

3. Ilpu nomomu anroput™ma EBkinia HalTH HAMOONBIIMK OOIIUHA JenuTeb MHOTowIeHOB f(X)= 4% - 4x* +
5x%- 4x?-x + 1, g(x)=2x3 + x*+ X - 1 U BBIPasUTH ero JMHCHHO Yepes STH MHOroWwIeHb!. CenaTh IPOBEPKY.

4. Boipasuts HOJ muorownenos f(X)=x+ 2x* +3x*+4x%+8x+12, g(x)=3x*+5x>+12x+20 nuHeiiHo uepe3 HTH
MHOTOWIEHBI. C/IeNarh MPOBEpPKY.

5. Haiitu HOK muorowtenos f(x)= 2x> + X2+ x - 1, g(X)= 4x° - 4x* + 5x° - 4x? - x + 1 3nas ux HOJ| (3ananue
1).. Cnenarb mpoBepKy

6. [IpencraButb mHorowienst f(X)= (

X2-5x+6) (-2x)%(x-3)%, g(X)= (X*-2x-3)(x*+2x+3)(x*-2v/2) nag R B kaHOHMUecKoil popme u Haiiti ux HOJI
d(x) u HOK m(x).

a 0
) 0 a
7. N3oMopdhHBI 1 aJANTUBHBIE TPYIIIILL: a) MAaTPHUIL BUJIA C pallMOHAJIbHBIMHU DJICMEHTAaMH,

a 0
0 a
0) MarpuIl Buaa C LIEJIBIMH dJIeMEHTaMu?
7.. Jauwt rpynmet Gy = [0 0 3“0k UZ [, 0 D u Gy =0 [J 5kx 0Z (1, + (1. U3omopdHbI 11 OHK?

8. SBnsiercs nu monem koibio  <{(a, b)|a,b[IR},+,[>, roe omepauuu onpenencHsl CASAYIOMMM 00pa3oM:
(Oa,b),(c,d) (a,b)+(c,d) = (a+c, b+d), (a,b)li(c,d) = (ac, bd) ?

Y5+2

3/ 3 o
9 .M30aBUTBCA OT HPppalfMOHAJIbHOCTH B 3HAMCHATCIIC 25 +3\/§_2 , IPUMCHHUB MCTO/, UCITIOJIb30BAHHbIN
IIpU O0Ka3arciIbCTBE COOTBCTCTBYIOH_ICﬁ TCOPCMBI.

3 cemecTp.
TEMBI 8-9.

3aganus:
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1. Pemiuts Metonom KapnaHno B 1osie KOMIUIEKCHBIX YHCEN YpaBHEHUE

X —9x?+18x—-28=0
4 3 2 _
2. Peruuts MeToniom Deppapu B 1ojie KOMIUIEKCHBIX Yhcell ypaBHeHue X +2x° +7x° +6x+5=0.

3. HaiiTn palmoHaibHble KOpHE MHOrowieHa | (X) = 24%° +10x" = x* ~19x” ~5x +6

4. Jokaxure npu MOMOITU KpUTEPUS Dil3eHITeitna HEMPUBOJIUMOCTh MHOTO4YJICHA

f(x) =5x" —4x* +14x° - 28x° + 2x -2 HaJ[ [10JIEM PALMOHAJIBHBIX uncen Q.

5. HaiiTu MHOTOWJICH C JEHCTBUTEIBHBIMH KOO UIIMEHTAMH, KOPHSIMHU KOTOPOTO SIBISIFOTCS uucha: 3, 1+1, 2.

V- 4 3 2
6. Pa3noxuTh MHOTOWICH f(x)=4x"-3x"-12x" +9x" -16x+12 IPOU3BEACHNE HENPUBOAMMBIX
MHOXKHMTEIICH HaJl KojblioM Z u Haja nojasmu Q, R, C.

7.V0enuThCs, YTO CIEAYIONIMA MHOTOWIEH — CHMMETPHYECKHH, W YTO OH BEPHO BBIPAXKEH Yepe3

SIIEMEHTAPHBIE CHMMETPUYECKHE MHOTOWIEHBI: (X1 + X2 + X3) (X1 + Xo+ Xg) (X1 + X3+ Xg) (X3 + X1 — Xp) =
2

U170y —[01 03+ 4.

8. Pemnts MeTomom KapnaHo B mose KOMITJIEKCHBIX YHCEI YPaBHEHHE
x°+9x° +18x+28=0

4 3 2
9. Pemuts MeTooM Deppapy B HoJIe KOMILIEKCHBIX uncen ypapHenue X +4x” —5x" +4x—-6=0.

10. HaiiTy pauuoHaIbHELe KOPHH MHOrowtena | (X) = 9x° —6x* +10x* + 39" —21x +1,

11.  JlokaxuTe  HOpu  NOMOUIM  KpuUTepus  OW3CHIUTEHHA  HENPHUBOAMMOCTH  MHOIOYJICHA

f(x) =x*+7x* —14x* - 7x* + 28x - 35 HaJl [OJIEM palMOHANBHBIX uncen Q.

12. HaiiTu MHOTOUJICH C JEHCTBUTENBHBIMU KO3(DPHUIIEHTaMH, KOPHSIMH KOTOPOTO SBIsIFOTCS yncna: -1-3i, 3,
-3, -1.

_ 4 3 2
13. Pa3noxuTh MHOTOWIECH f(X)=24x" +64x" -9x" —71x+22 4 IPOM3BENEHUE HENPHBOIUMBIX
MHOXKHTEIIeH Haa KoabloM Z v Hag noismu Q, R, C.

14, YOemutbcs, YTO CICOYIOUIMA MHOTOWIEH — CHMMETPUYECKHH, M 4YTO OH BEPHO BBIPWKEH depe3

2 2
AIIEMEHTAPHBIC CHMMETPUIECKHE MHOTOUWICHBL:  (X1X2 — X3)(XoX3 — X1)(XaX1 — X2) = [I3° — [y + 2[0503
+ Dzz — 20.03—0s3.

4.4. Meroanyeckue MaTepuabl, onpeae/siomme MpoueIypbl ONeHNBAHUS 3HAHUN, YMEHUId,
HABBIKOB M (WJIM) ONbITA [JeSATeJbHOCTH, XApPaKTePU3YWIIUX JTanbl (OPMUPOBAHUS
KOMIIeTeHIH

WToroBas olieHKa 3HaHUN, YMEHHH, CIIOCOOOB AEATEIBHOCTH CTYAEHTOB M0 N3y4aeMOM AUCIUIINHE
cocrasiseT 100 6amioB

Ha ouHoii 1 3a0uHo¥ popmax oOydeHusl.

MakcumanbHOE KOJMYECTBO OAIITIOB, KOTOPOE MOYKHO HAaOpaTh 3a TEKYIUH KOHTPOJb — /() OayioB.
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3a OTBETHI Ha BOMPOCHI YCTHOTO OMIpOca 00yJaronuics MoxeT HabpaTh MakcuManbHO 30 OaioB.

3a BBINOJIHEHHE JIOKJIAI0B 00YyJaoLIfiics MoKeT HabpaTh MakcumanbHo 20 6asioB.

3a BBIMOJHEHUE MTPAKTUYECKUX 33aJIaHUA 00yUaIOIIUICS MOXKET HaOpaTh MakcUMaabHO - 20 6asioB.

MakcumanbHass cymma OaijioB, KOTOpbIE OOyYaroIIMiCS MOXeT HaOpaTh NpU caade >K3aMeHa,
cocrasisieT 30 Gamos.

Jis cmaum 9K3aMeHa HEOOXOIMMO BBINIOJHUTH BCE 3aJaHMs] TEKYIIETO KOHTPOJIA. 3HAYUMBIM
MOMEHTOM SIBJISIETCS [TOKa3aTelb U3y4eHHs] MaTepHalia JISKIIMM U BBIMOJIHEHHUE 3aJJaHuil B YKa3aHHbBIE CPOKH.
Ha sx3aMeH BBIHOCUTCS MaTepHall, U3JaraeMblii B ICKIUAX U PACCMATPUBAEMBIN HA TIPAKTHUECKUX 3aHATHUSIX.

IIIkana oneHUBAHNA OTBETOB CTYACHTOB HA JK3aMCHE

KonmuuaectBo Kpurepun onieHHUBaHUsI
0amioB
26-30 Ecnu cTyneHT cBOOOTHO OPHEHTHPYETCS B TEOPETUYECKOM MaTepualie,

3HaeT (OPMYIHPOBKU OCHOBHBIX OIPEAEICHHI, TEOPEM U CBOICTB, yMEeT
MPUMEHSTH TEOPETUIECKHUE CBEICHHS U PELICHUS THITOBBIX 3324

15-25 Ecimi  cTymeHT — HEIOCTaTOYHO  CBOOOJHO  OPHUEHTHUPYETCS B
TEOPETUYECKOM MarepHale, omubaercs mpu (GpopMyIHpOBAaHUH OCHOBHBIX
OTIpeJIeIICHUH, TEOpPEM M CBOWCTB, YMEET NMPUMEHSATh TEOPETUIECKUE
CBEACHMS JUIsl PEIICHUs TUIOBBIX 3a7ad (B 3aBUCHMOCTH OT KOJIMYECTBA U
CTENeHHU UMEIOIINXCS OMHOOK M HETOUETOB).

8-14 Ecnam cTyneHT mioxo OpuUEeHTHPYeTCS B TEOPETHYECKOM MaTrepHuaie, He
3HaeT HEKOTOphle (POPMYIHPOBKA OCHOBHBIX OMNpPENEICHUN, TEOopeM U
CBOMCTB, Yy CTyJI€HTa BO3HUKAIOT MpoOJeMbl IpPH  HPUMEHEHUU
TEOPETUYECKUX CBEJCHHI Ml pelleHus] TUMOBBIX 33/1a4 (B 3aBUCUMOCTU OT
KOJIMYECTBA M CTENEHU UMEIOIIUXCS OUTHOOK U HETOUETOB).

0-7 Ecnu cTyaeHT He OpUEHTHPYETCsl B TEOPETUYECKOM MaTepualle, He 3HaeT
O0JIBIIMHCTBO (POPMYIMPOBOK OCHOBHBIX ONPEENCHHI, TEOPEM U CBOMCTB U
HE YMEET NMPUMEHSATh TEOPETHUECKUE CBEJICHHS ISl PEIICHUS TUIIOBBIX 3a/1a4
(B 3aBHCHMOCTH OT KOJIMYECTBA M CTETICHN MMEIOIINXCS OITHOOK U
HEJI0YETOB).

HToroBas mkajaa oueHNBaHUS Pe3yJIbTATOB OCBOECHHS TUCIHUILIHHBI
HToroBas omeHKa Mo JTUCIUIUTMHE (GOPMHUPYETCsS W3 CyMMBI OQJIJIOB TIO PE3yJIbTaTaM TEKYIIETO
KOHTPOJSI U MPOMEXKYTOUHON aTTECTAllMM M BBICTABISETCS B COOTBETCTBUHU C NMPUBEIACHHOW HUKE
TaOJIHIIEN.

Ounenka no naTHOAJIbHON cHCTEMe Ounenka 1o cro0alIbHOH cCHCTEMe
5 OTJIMYHO 81-100
4 X0pOo1110 61-80
3 YIOBJIETBOPHUTEJIBHO 41-60
2 HEY0BJICTBOPHUTEJIbHO 0-40

6. YYEBHO-METOJUYECKOE U PECYPCHOE OBECIIEYEHUEINCLHUITJIMHBI

6.1. OcHoBHas JUTEpaTypa

1. Kypom, A.I. Jlexuuu no obuieii anredpe: yueOnuk it By3os / A. I. Kypomr. - 3-e uzn.,crepeorurn. -
CIIG. : JIans, 2019. - 556¢. — TekcT: HEMOCPEACTBEHHBIM.

2. Kypom, A.I. Kypc Beicmei anre6pbr: yaeOHuK it By3oB / A. I. Kypomr. - 19-e u3a.,crepeorwurr. -
CIIG. : JIans, 2019. - 432¢. — TekcT: HEMOCPEACTBEHHBIM.

27



IMunuyk, U.A. OCHOBHBIE CTPYKTYpHI anreOpsl: yued.mocobue aisa ¢pus.-mar. dak. / . A. [Tuauayk. -
M. : MI'OY, 2016. - 64c. — TekcT: HEMOCPEACTBEHHBIM.

Cmomun 10.H. Cmonun FHO.H., Anrebpa u Teopus uucen: yde6. mocodbue / FO.H. Cmomun - M. :
@®JIMHTA, 2017. - 464 «c¢. - ISBN 978-5-9765-0050-1 - Pexum pgocryna:
http://www.studentlibrary.ru/book/ISBN9785976500501.html - (mara oGpamenus 22.07.2019). —
Pexxum noctyna: aiis aBrous. [lons3oBareneit ObC KoHCynbTaHT cTyneHTa. — TeKCT: 31E€KTPOHHBIN.

Bunorpanos, U.M. OcuoBbl Teopun uucen [Tekcr] : yue6.mocodbue / M. M. Bunorpamos. - 13-e
u3a.,crepeorur. - CII0. : Jlansp, 2019. - 176¢. — TekcT: HEeMOCpeCTBEHHBIM.

Bunorpanos, . M. OcuoBsl Teopun uncen / 1. M. BunorpamgoB. — Mocksa : U3narensctBo FOpaiiT,
2019. — 102 c¢. — (Anromorust meiciu). — ISBN 978-5-534-09553-1. — URL.: https://biblio-
online.ru/bcode/441837  (mata oOpamienus: 22.07.2019). - Pexum jgoctyma: Ui aBTOPHU3.
noas3oBareneid 9bC KOpailT. — TeKCT : 37eKTPOHHBIMN.

Cwmomun FO.H. Anre6pa u Teopus uucen: yued. mocobue / FO.H. Cmomnun - M. : ®JIMHTA, 2017. - 464
c. - ISBN 978-5-9765-0050-1 - Pexxum ngocryna:
http://www.studentlibrary.ru/book/ISBN9785976500501.html - (mara obpamienus 22.07.2019). —
Pexum noctyna: ans arous. [lone3oBareneit ObC KoncynbranT crynenTa. — TEKCT: 31€KTpOHHBIM.

byxmrad, A.A. Teopus uucen : yueOHoe nocobue / A.A. byxmrab. — 4-e u3n., crep. — CaHKT-
[lerepoypr : Jlamp, 2015. — 384 c¢. — ISBN 978-5-8114-0847-4. — URL:
https://e.lanbook.com/book/65053 (mara oOpamenus: 22.07.2019). — Pexum goctyna: ajisi aBTOpHU3.
MoJIb30BaTese DIeKTPOHHO-0nbIoTeuHas cucrtema «Jlaup». — TeKCT : AIIeKTPOHHBIN

. lonmosiHUTe/IbHAS JIUTEPATYpPa

®annee, J.K. Jlekuuun no anrebpe: Yueb.mocobue misa ByzoB / J. K. daggees. - 5-e u3n ;
ctepeorutl. - CII6 : Jlanb, 2007. - 416¢. — TekcT: HemOCpeACTBEHHBIH.

Koctpukun A.U. Bpenenume B anreOpy: yueOHMK i BY30B. 4.2. JuHeiHas anrebpa / A. .
Koctpukwus. - 3-¢ 3. - M. : ®m3maniur, 2004. - 368c. — TekcT: HemoCpeICTBEHHBIM.

Koctpuxkun A.M. Bpenenuwe B anreOpy: yuyeOHHMK a1 By30B . 4.l. ocHoOBbl anreOpsl / A. U.
KoctpukwuH. - 2-¢ m3a.,uchp. - M. : ®mmanimr, 2004. - 272¢. — TeKCT: HEMOCPEICTBSHHBIH.

Koctpukun A.H. Bpenenue B anreOpy: yu4eOHUK AJIs BY30B. 4.3. OCHOB.CTPYKTYpbI anredpsl / A. U.
Koctpukus. - M. : ®uz-mar.umr., 2000. - 272c¢. — TexcT: HEMOCPEACTBEHHBIMN.

Koctpukun, A.W. Beenenue B anredpy : yueOnuk / A.M. Koctpukun. - Mocksa : MITHMO, 2009. - Y.
1. OcHOBBI ~ anreOpsl. - 273 c. - ISBN 978-5-94057-453-8. - URL:
http://biblioclub.ru/index.php?page=book&id=63140 (mara oOpamenus 22.07.2019). — Pexum
JOCTymNa: JJisl aBTOPHU3. IOJIb30Barenell DJEeKTpOHHO-OMONIMOTeUHass cHucTeMa «YHUBEPCUTETCKas
O6ubnmoreka oHyaiftH» . — TEKCT : AIEeKTPOHHBIN.

Kocrpuxun, A.1. Beenenue B anredpy : yueonuk / A.W. Koctpukun. - Mocksa : MITHMO, 2009. - Y.
2. Jlumeiinas  amrebpa. - 368 ¢ - ISBN  978-5-94057-454-5. -  URL:
http://biblioclub.ru/index.php?page=book&id=63144  (nmara oGpamenus 22.07.2019). — Pexum
JOCTyMNa: Ui aBTOPHU3. IOJIb30BATeNe OJIEKTPOHHO-OMOIMOTeUHas! cucTeMa «YHUBEPCUTETCKAS
O6ubaroTexa oHnanH» . — TEeKCT : AeKTPOHHBIM.

Kocrpuxun, A.1. Beenenue B anredpy : yueonuk / A.W. Koctpukun. - Mocksa : MITHMO, 2009. - Y.
3. OcHOBHBIE CTPYKTypel —anreOper. - 272 c¢. - ISBN 978-5-94057-455-2. - URL:
http://biblioclub.ru/index.php?page=book&id=62951 (mara oGpamenus 22.07.2019). — Pexum
JOCTymNa: Ui aBTOPHU3. IOJIb30BATeNe OJIEKTPOHHO-OMOIMOTeUHasl cucTeMa «YHUBEPCUTETCKAS
OubIMoTEKa OHTAHY . — TEeKCT : AJIEKTPOHHBIN.
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21.

naun U.A. Anrebpa: anreOpandeckue CTPYKTypHI : yue0.mocodue s MaTeM.crerl.nea.sy30s / 1.
A. lIunun. - 2-e u3a., gom. - M. : Aneda, 2002. - 91¢. — TekcT: HEMOCPEACTBEHHBIM.

baepun, U.M. Maremaruka: yaeOnuk mis By3oB / U. W. baBpun. - 10e usm.,crepeotun. - M. :
Axanemust, 2013. - 624c. — TekcT: HEMOCPEICTBEHHbIMN.

ImyxoB, M.M. Aunrebpa : yue6nuk / M.M. Imyxos, B.Il. Enuzapo, A.A. HeuaeB. — CaHKT-
[Terepoypr : Jlanms, 2015. — 608 c¢. — ISBN 978-5-8114-1961-6.— URL:
https://e.lanbook.com/book/67458 (nara obpamienus: 22.07.2019). — Pexxum gocTyna: i aBTOPUS3.
I10JIb30BaTelell DNEeKTPOHHO-01OnnoTeuHas cucreMa «Jlanby . — TeKCT : 21eKTpOHHBIN.
Jlapun, C. B.AnreOpa: MHOTOWIEHBI : yueOHOE MMocoOue I akagemMudeckoro OakanaBpuara / C. B.
Jlapun. — 2-e u3a., ucnp. u gon. — Mocksa : U3znarensctBo FOpaiit, 2019. — 136 c¢. — (bakanasp.
AKkaneMuuecKui KYpC). — ISBN 978-5-534-07825-1. — URL:

(mara oOpamenusi: 22.07.2019). — Pexum pgoctyna: s aBTOpHU3.
10JIb30BaTelNell JNeKTpOHHO-01OnuoTeuHas cucreMa «HOpai» . — TekeT : 3eKTPOHHBIMH.
Bapnaxosckuit ®@.1., ComomoBuukoB A.C. 3amauHuK-ipakTUKym 1o anrebpe, w.1. — M.:

[Ipocsemenue, 1982. — 135 c.

Bunbepr D.E. Anre6pa muorowneHoB [Tekcrt]| : yueb. mocobue ans cTyaeHToB-3aouHukoB - 1V
KypcoB (u3.- Mar. (aKylnbTeTOB Menarorndeckux HHCTUTyToB. — M.: IIpocBemenue, 1980. — 176¢. —
TekcT: HemoCPENCTBEHHBIN.

Bunbepr, 2.b. Kypc anre6ps! : yuebnuk / 3.b. Bunbepr. - Mocksa : MITHMO, 2011. - 591 c. - ISBN
978-5-94057-685-3 ; To xKe [DnexTpoHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=63299 (mara oOpamenus 22.07.2019). — Pexum

JOCTyna: Jjsl aBTOPHU3. IOJIb30Baresiell JIEKTPOHHO-OMOIMOTEYHass cHCTeMa «YHHUBEPCUTETCKas
Ooubimoreka oHIaifH» . — TeKCT : AIEeKTPOHHBIN.

HypaxoB b.K. Kpatkuii kypc Beicmeit anreOpsl. — M., ®usmanimr, 2006. — 232c.

Kynukos, JI.JI.  AnreOpa u Teopus umcen [Tekcr] : yueb. mocobue mis neaBy3oB. - M. : Beicmias
mkona, 1979. - 558c. — TekcT: HenmocpeACTBEHHBIM.

KynukoB JI.SI. COoopHMK 3a1a4 1o anreOpe U Teopuu yrcen: yued.mocodue st By3os / JI. 5. Kynukos,
A. 1. Mockanenko, A. A. ®omuH. - M. : [Ipoceemenue, 1993. - 288c. — TeKkcT: HENMOCPEACTBEHHBIN.

[Ipockypsikos, 1.B. COopHuk 3amad no juHeHou anreOpe [Tekcr] : yue6.mocodue / U. B.
[Tpockypsikos. - 11-e uza.,crepeorur. - CIIO. : Jlanb, 2008. - 480c. — TekcT: HEMMOCPEACTBEHHBIM.

CononoBuukoB A. C, Poquna M. A. 3agaunuk-npaktukym no aiaredope. Y. IV. Yueb. nocobue st
CTYACHTOB-3a04YHUKOB (u3.-MaT. (hak. nex. uH-ToB. —M.: [Ipocsemnienue, 1985. — 127¢c. — Mock. roc.
3a04. e/l UH-T.

lesuoB I.C. JluneiiHas anreOpa: Teopus M TMpHUKJIaAHbIE acnekTbl: YueObHoe mocobue / I.C.
HleBnoB. - 3-¢ u3a., ucnp. u gon. - M.: Maructp: HULl UH®PA-M, 2014. - 544 c. - ISBN 978-5-
9776-0258-7/ - Pexum pgocrtyma: http://znanium.com/catalog/product/438021 (mata oOpamieHus
22.07.2019). — Pexxum qocTyma: Iuisi aBTOPHU3. MOJIb30BaTeNeil DIEKTPOHHO-OMOIMOTeYHAst CHCTEMa
«zZnanium.comy . — TeKcT : 21eKTPOHHBIH.

Anexcannpos, B.A. 3anaunuk-npakTukym no teopuu urcen / B.A. Anexcanapos, C.M. ['opuienun ;
I'maBHOE yrpaBieHHE BBICIINX M CPETHHUX IeJarorHuecKnux yueOHbIX 3aBeieHuil MuHucTepcTBa
npocsemmeHuss PCOCP, MockoBcknii TOCYIapCTBEHHBIH 3a0UHBIHN MEAarornie CKuid MHCTUTYT. - 3-¢
u3M. mepepad. - Mocksa : M3narensctBo «IIpocsemenue», 1972. - 80 ¢. - URL:
http://biblioclub.ru/index.php?page=book&id=454825 (nara oopamienus 22.07.2019). — Pexum
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JOCTYyTIA: JJIsl aBTOpU3. nosb3oBareneld DbC YHuBepcurerckas 6nbauoreka onnaifH. — Tekcr:
AIEKTPOHHBIN.

22. Cu3miii, C.B. Jlekiuu o Teopuu uncen : yueoHoe nocodue / C.B. Cusblid. - 2-¢ u3na., ucnp. - Mockasa :
®dwusmariut, 2008. - 191 c. - ISBN 978-5-9221-0741-9. - URL:
http://biblioclub.ru/index.php?page=book&id=68386u (mara obpamenus 22.07.2019). — Pexxum
JocTyna: s aBTopus. nosib3oBareneit ObC YauBepcuteTckas Oubnnoreka onnaiiH. — TekcT:
IEKTPOHHBIN.

23. ManuH, FO0.1. Beenenue B coppemenHyro Teoputo uucen / FO.W. Manun, A.A. [laHunmkuH. -
Mocksa : MITHMO, 2009. - 552 c. - ISBN 978-5-94057-511-5. - URL.:
http://biblioclub.ru/index.php?page=book&id=62989 (nara obparuenus 22.07.2019). — Pexxum
JocTyna: s aBTopus. nosib3oBareneit ObC YauBepcuteTckas 6ubimnoreka onnaiH. — TekcT:
IEKTPOHHBIN.

24. Beiinb, A. OcHoBbl Teopuu urcen / A. Beitnb. - Mocksa : Mup, 1972. - 411 c. - URL:
http://biblioclub.ru/index.php?page=book&id=454858 (nara oopamienus 22.07.2019). — Pexum
noctyna: s aBropus. nonb3osareneit ObC YauBepcuteTckas Oubnuoreka onnaiiH. — TekcT:
3JIEKTPOHHBIM.

25. Ope O. Ilpurnamenue B Teoputo urcen / O. Ope. - 2-e u3za. - M. : YPCC, 2003. — 128.

26. Pu6en6oiim I1. ITocnennss teopema depma s mroouteneit [ Texct] / 1. Pubenboiim. - M. : Mup,
2003. —429.

6.3. Pecypchl HH(p)OPMANIMOHHO-TEJIEKOMMYHHUKALIMOHHOI ceTH « AHTEepHET»
1. http://www.alleng.ru
2. http://www.twirpx.com
3. Hayunas snexTpoHHas 6uOiIHOTEKA.
4. http://elibrary.ru

5.  http://www.znanium.com

6

7

8

9

1

http://www.pedlib.ru
http://www.gnpbu.ru
http://www.rsl.ru/ru/s2/s101

. http://lib.walla.ru
0. http://www.iglib.ru

7. METOAUYECKHUE YKA3AHUSA 110 OCBOEHHUIO JUCHUIIJINHBI
1. Meronnyeckue peKOMEHAAINH 10 MOATOTOBKE K MPAKTUYECKUM 3aHATHUSM.
2. Meroauueckue peKOMEHIalluy 110 OpPraHu3alui CaMOCTOSTEIbHON pabOThI MO JUCHUILUINHAM.

8. THO®OPMAIIMOHHBIE TEXHOJIOT'NU J51 OCYHIECTBJIEHUS OBPA3SOBATEJIBHOI'O
MPOIIECCA IO JUCHHUIIJIMHE

JInueH3noHHoe MporpaMMHoe odecrieyeHue:

Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNHpopmManoHHBIE CIPABOYHbIEC CHCTEMBbI:
Cucrema 'APAHT
Cucrema «KoncynsrantlIimroc»

[Ipodeccrnonanbhbie 6a3bl TaHHBIX
fgosvo.ru — IMopran ®enepaabHbIX TOCYIAPCTBEHHBIX 00Pa30BaTEILHBIX CTAHIAPTOB BBICIIErO 0Opa30BaHHMSI
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pravo.gov.ru - OdunmaibHeIA MHTEPHET-MOPTAN IIPABOBOI HHMOpMAIIUHU
www.edu.ru — dexepanbHblil nopran Poccuiickoe o0pazoBaHue

CBoOoHO pacmpocTpaHseMoe MporpaMMHOE oOecrieuyeHHe, B TOM YHCIE€ OTCYECTBEHHOTO
MIPOU3BOJICTBA

OMC Ilneep (mis1 Bocripon3BeieHUsI DINEKTPOHHBIX YueOHbIX Moyreit)
7-zip
Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JJUCHUIIJINHBI

MartepuanbHO-TEXHUYECKOE 00ecTiedeHe TUCIIUILIMHBI BKIIOYaeT B ceOs:

- y4eOHBIE ayIWTOpUU [UIsI TPOBEACHHS Yy4YeOHBIX 3aHATUH, OCHAIICHHBIE OOOPYIOBAHHEM W
TEXHUYECKUMHU CPEJICTBAMH OOy4eHHs: y4yeOHON MeOenblo, JOCKOW, NeMOHCTPAMOHHBIM 000PYIOBaHHUEM,
MEPCOHAIbHBIMUA KOMIBIOTEPaMH, IPOEKTOPOM;

- IIOMENICHHUS 111 CAMOCTOSITENIbHOM paboThl, OCHAIIEHHBIE KOMITBIOTEPHOM TEXHUKOM C BO3MOYKHOCTBIO

nojkiaroueHueM K cetn «MHTEepHeT» M o0ecredeHHeM JOCTyna K 3JICKTPOHHOH WH(POPMALMOHHO-
o0pazoBaTenbHOH cpejie.
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